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Ldl SOI DAU 


Dau mo dddc con ngddi biet den tCr thdi co xda, den the ky XVIII, 
dau mo dddc sd dung lam nhien lieu de dot chay, thap sbng. Sang th£ 
XIX, dau dddc coi nhd la nguon nhien lieu chi'nh cho moi phddng 
tien giao thong va cho nen kinh te qudc dan. Hien nay, dau mo da trb 
thanh nguon nSng Iddng quan trong nha’t cua moi qudc gia tren thd 
gidi. Khoang 65 den 70% nSng Iddng sd dung di td dau mo, chi co 20 
den 22% ndng Iddng di td than, 5 den 6% td n3ng Iddng nddc va 
8 den 12% td nSng Iddng hat nhan. 

Ben canh do, hddng sd dung manh me va c6 hieu qua nhdt cilia 
dau mo la lam nguyen lieu cho cong nghiep tong hdp hoa dau nhd: 
san xuat cao su, chat deo, td sdi tong hop, cac chat hoat dong be 
mat, phan bon,... tham chi ca protein. 

Ngoai cac san pham nhien lieu va san pham hoa hoc cua dau mo, 
cac san pham phi nhien lieu nhd dau m3 boi trdn, nhua dddng, hac 
in... cung la mot phan quan trong trong su phat trien cCia cong nghiep. 
Neu khong co dau m3 boi trdn thi khong the co cong nghiep dong co, 
may moc, la nen tang cua kinh te xa hoi. 

Hieu qua sd dung dau mb phu thuoc vao chat Iddng cua cac qua 
trinh che bien, trong do cac qua trinh xuc tac gid vai tro quan trong. 
Theo cac chuyen gia ve hoa dau b Chau Au, viec dda dau mo qua cac 
qua trinh che bien se nang cao dddc hieu qub sd dung cCia dau mb 
len 5 Ian, va nhdvay tiet kiem dddc nguon tai nguyen qui hiem nay. 

Cung vdi sd phat trien manh me cda cong nghiep dau kht tren the 
gidi, dau khi Viet Nam cung da dddc phat hien td nhdng n3m 1970 va 
dang tren da phat trien, Chung ta da tim ra nhieu mb chda dau vdi trd 
Iddng tddng doi Idn nhd mb Bach Ho, Oai Hung, mb Sd tu" den, mb 
Rong d vung Nam Con Sdn; cac mb khi nhd Tien Hai (Thai Binh), Lan 
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Tay, Lan 06... Day la nguon tai nguyen qui de giup nude ta co the 
birdc vao k9 nguyen mdi cilia c6ng nghe diu khi. Nha may loc dau so 
1 Dung QuS't vdi cong suat 6,5 trieu tan/nSm sap hoan thanh va dang 
tien hanh dir an tien kha thi nha may loc dau so 2 va so 3. Do vay 
hieu biet va ap dung cac khoa hoc, cong nghe tien tien trong Imh vtic 
hoa dau 16 mot doi hoi cap bach cho sd nghiep phat trien. 

Tai lieu nay nham cung cap cac kien thdfc cd ban ve hoa hoc dau 
mo va khi cho sinh vien, hoc vien cao hoc nganh cong nghe hiiu cd 
hoa dau cCia trifdng 0ai hoc Bach khoa Ha Noi v6 cac trirdng khac. 
Cac noi dung dude sap xep thanh hai phan chfnh: Hoa hoc dau tho {til/ 
chudng I den chtfdng IV) va Hoa hoc cac qua trinh che bien dau (tilr 
chifdng V den chudng XV). 

Tac gia xin chan thanh cam dn moi g6p y cCia ban doc ves noi 
dung va hinh thufc de Ian t£i ban sau t6i lieu se diTdc hoan thien hdn. 


Tic gia 
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PHAN THUNHAT 

DAUTHO 


Chixong I 

NGUON GOC DAU MO VA KHI 


Dau mo va kill la nhung khoang vat phong phii nhat trong tir nhien, 
chung co mat a nhieu ncri trong long d3t. D6 giiip cho viec tlm kiem cac khu 
virc chura dau khi, thi nghien curu ngu6n goc, xufr't xu cua dau khi la rat quan 
trong. 

Co r&t nhieu y kien tranh lu&n v£ qua trinh hinh thanh cac ch£t hydro- 
cacbon trong dau khi, nhirng chu y£u la hai gia thuy£t: gia thuyet vd nguon 
goc vo co (goi la nguon gdc khoang) va ngudn goc hOu co cua dau mo. 

U. NGUON GOC KHOANG 

Theo gia thuyet nay, trong long Trai d£t co chira cac cacbua kim loai 
nhu AI4C3, CaC 2 . Cac chat nay bi phan huy boi nude d^ tao ra CH4 va C 2 H 2 : 

AI4C3 + 12 H 2 0 ► 4 Al(OH) 3 4 3 CH 4 

CaC 2 4 2H 2 0 ► Ca(OH) 2 4 C 2 H 2 

Cac chat khcri dau do {CH 4 , C 2 H 2 ) qua qua trinh bien doi dudri tac dung 
cua nhidt do, ap suat cao trong long d£t va xuc tac la cac khoang set, tao 
thanh nhung loai hydrocacbon co trong diw khf. 

De chifng minh cho dieu do, nam 1866, Berthelot da tong hop duoc 
hydrocacbon thorn tir axetylen O nhiet do cao tren xuc tac. Nam 1901, 
Sabatier va Sendereus thirc hidn phan ring hydro hoa axetylen tren xuc tac 
niken va sdt a nhiet do trong khoang 200 den 300°C, da thu duoc mot loat 
cac hydrocacbon tuemg ring nhu trong thanh phdn cua diu. Ciing vdri hang 
loat cac thl nghidm nhu tren, gia thuyet ve nguon gOc v6 co cua ddu mo da 
duoc ch£p nhAn trong mot thori gian kha dai. 


9 



Sau nay, khi trinh do khoa hoc va ky thuat ngay cang phat tridn thi 
ngudi ta bit diu hoai nghi luan diem tren vi: 

- Da phan tich dupe (bing cac phirong phap hien dai) trong dau tho co 
chua cac clorofin co nguon goc tir dong thuc vat. 

- Trong vo qua dat, ham lupng cacbua kim loai la khong dang ke. 

- Cac hydrocacbon thudng gap trong cac lop tram tich, tai do nhiet do ft 

khi vuot qua 150 200°C (vi ap suat rat cao), nen kh6ng du nhiet do can 

thiet cho phan ifng tong hop xay ra. 

Chfnh vi vay ma gia thuyet ngu6n goc vo co ngay cang phai me* do co ft 
can cu. 

1.2. NGUON GOC HUU CO 

Do la gia thuyet ve sir hinh thanh dau mo tir cac vit lieu him co ban diu. 
Nhung vat lidu do chfnh la xac dong thuc vat bien, hoac trdn can nhung bi 
cac dong song cuon troi ra biln, qua thori gian dai (hang tridu nam) dupe 
ling dong xudng day bien. O trong rurdc bidn co rit nhieu cac loai vi khuin 
hidu khf va yem khf, cho ndn khi cac d6ng thuc vkt bj chet, Up tire bi chung 
phin buy. Nhiing phan nao de bi phan huy (nhu cac chat albumin, cac hydrat 
cacbon) thl bi vi khuan tan cong trade tao thanh cac chat di tan trong nude 
hoac khf bay di, cac chat nay se khong tao nen dau khf. Ngtfpc tai, cac chat 
kho bi phan huy (nhu cac protein, chat beo, rupu cao, sap, dau, nhua) se dan 
ling dong tao nen ldp tram tfch dudi day bidn; day chfnh la cac vat lieu huu 
co diu tien cua diu khf. Cac chit nay qua hang trieu nam bien ddi se tao thanh 
cac hydrocacbon ban dau: 

RCOOR’ + H 2 0 RCOOH + R OH 

RCOOH -► RH + C0 2 


RCH 2 OH ► R-CH=CH 2 + H 2 0 

R'-CH=CH 2 + h 2 —► r-ch 2 -ch 3 

Theo tac gia Petrov, cac axit beo cua thuc vat thudng la cac axit beo 
khong no, se bidn doi tao ra y-lacton, sau do tao thanh naphten hoac aromat: 

t I 

R-C=C-C-C-OH -► R-C~C-C-C=0 
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Cac xeton nay c 6 th£ ngirng tu tao thanh cac hydrocacbon c6 clu true 
h6n hgp, hole thanh alkyl thorn: 




R' 



Dua theo qua trinh bien doi tren, phai co hydro d£ lam no cac olefin, tao 
thanh parafin. Va nguoi ta da dua ra hai gia thuyet v6 su tao thanh H 2 : 

- Do tia phong xa trong long dat ma sinh ra H 2 . Gia thuyet nay it co 
tfnh thuyet phuc. 

- Do cac vi khuln yem khi dirdi day bien, chung co kha nang lam len 
men cac chat huu ccr tao thanh H 2 . Tac gia Jobell da tim thay 30 loai vi 
khuan co kha nang len men cac chit huru ccr tao H 2 . Cac vi khuan nay thuerng 
gap trong nirdc ho ao va ca trong lerp tram tich; do la ngudn cung clp H 2 cho 
qua trinh khu. 

Ngoai cac yeu to vi khuln, nhi£u nha nghi^n cufu con cho ring co hang 
loat cac yeu 1 6 khac nua nhu: nhiet d6, ap suit, then gian, su co mat cua cac 
chat xuc tac {cac kim loai nhu Ni, V, Mo, khoang set...) trong cac 16p trim 
tfch se tao dieu kien thuln Igi cho phan ung xay ra. 

Thuyet nguon g6c htfu c a cua dau mo cho phep giai thich dirge nhieu 
hien tugng trong thuc te. Chlng han nhu: dau mo a cac noi hau nhu deu khac 
nhau, su khac nhau do co thi la do vat lieu huu co ban dlu. Vi du, neu vat 
lieu hiru ccr ban dau giau chit beo thi co the tao ra dau loai parafinic... 

Dau dirge sinh ra rai rac trong cac lop trim rich, dugc goi la ’'da me". 
Do ap suit cf day cao nen chung bi dly ra ngoai va bu6c phai di cu den noi a 
mdi qua cac tang “da chura” thirdng co clu true rong xop. Sir di chuyen tiep 
tuc xay ra den khi chung gap dieu kidn dia hinh thuan lgi di co thi it lai dly 
va tich tu thanh mo dlu; do la nhtfng cai “bay'\ dau co the vao dugc ma 
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khong ra dugc, c 6 nghTa la noi do phai c 6 tang da chin hole nut muoi. 

Trong qua trinh di chuyen, dlu mo phai di qua cac ting da xop, co the 
se xay ra sir hap phu (gioug nhir sac ky), cac chat co cUc (nhu nhira, 
asphanten..) bi hap phu va d lai cac ldp da, ket qua la dau se nhe hon va sach 
hon. Nhung neu trong qua trinh di chuyen d£u bi tiep xuc vdi oxy khong khi, 
chung co the bi oxy hoa din den tao cac hop chit chura cac nguyen to di thd, 
lam xau di chat luong dlu. 

Khi dau rich tu va nlm trong cac mo dlu, qua trinh bien doi hau nhir ft 
xay ra neu mo dau kin. Trong trUdng hop co cac khe hd, oxy, nude khi quyen 
co the lot vao, se xay ra su bien chat theo chieu hudng xau di do phan irng 
hoa hoc (oxy hoa, trung hop hoa...). 

Cac hydrocacbon ban dau cua dau khi thudng co phan t it lirgng rat ldn 
(C 30 C 40 )* tham chi cao hon. Cac chat htfu co nay nam trong Idp tram rich 

se chiu nhieu bien d 6 i hoa hoc dudi anh hudng cua nhiet do, ap suit, xuc tac 
(la khoang set). Ngudi ta thly ring, cur lun chim sau xuong 30 met thi nhiet 
do trong ldp tram rich tang tir 0,54 den 1,2°C; con ap suat tang tir 3 den 7,5 at. 
Nhir vay, d do sau cang ldn, nhiet do, ap suat cang tang va trong cac ldp 
tram tich tao dau khi, nhiet do co the len tdi 100 den 200°C va ap suat tir 200 
den 1000 at. 0 didu kien nhir vly, cac hydrocacbon co phln tir lugng ldn, 
mach dai, clui true phuc tap se bi phan huy nhiet, tao thanh cac chat co phan 
tir luong nho hon, cau true don gian hon, s 6 luong vong thorn it hon... 

Thdi gian dai cung la yeu td thiic day qua trinh cracking xay ra manh 
hon. Chfnh vi vay, tuoi dau cang cao, do lun chim cang sau, dau dugc tao 
thanh cang chua nhieu hydrocacbon vdi trong luong phan tir cang nho. Sail 
hon nda co kha nang chuyen hoan toan thanh khi, trong do khi metan la bdn 
vung nhat nen ham luong cua no rat cao. Cung chfnh vi vay, khi tang chidu 
sau cua cac gieng khoan thlm do dau khi thi xac suat tim thly khi thudng 
cao hon. 

Tom lai, ve ban chit, dau va khi deu co cung mot nguon gdc, va chfnh la 
nguon goc hfru co. O dlu co dlu thi thudng tim thay khi. Cung co khi cac 
mo khi nlm ridng biet, co le la do su “di cu”. 
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Chu o ng II 

THANH PHAN HOA HOC VA PHAN LOAI DAU MO 

Diu mo la mot h 6 n hop rat phuc tap, trong do co hang tram cac cau tu 
khac nhau. M 6 i loai diu mo dirac dac tri/ng bai thanh phan rieng, song vd 
ban chat, chiing ddu co cac hydrocacbon la thanh phan chfnh, chiim 60 ddn 
90% trong lirang trong diu; con lai la cac chat chua oxy, lixu huynh, nito, 
cac phufc co kim, cac chat nhira, asphanten. Trong khf, con co chura cac khf 
trcr nhtr: N 2 , He, Ar, Xe... Mot dieu cin liru y la, tuy dau mo tren th£ giori rat 

khac nhau vd thanh phin hoa hoc, song lai rit gin nhau ve thanh phan nguydn 
to (ham lirang C dao ddng trong khoang 83 ddn 87%, con H tir 1 1 den 14%). 
Nhin chung, dau mo cang chura nhieu hydrocacbon, cang ft cac thanh phan dj 
nguydn to, chat lircmg cang tot va la loai dau mo do co gia trj kinh te cao. 

IT.l. THANH PHAN HYDROCACBON TRONG DAU MO 

Hydrocacbon la thanh phin chfnh cua din, hiu nhir tat cac cac loai hydro¬ 
cacbon (loai trCr olefin) ddu co mat trong diu mo. Chung dirac cilia thanh cac 
nhom parafin, naphten, aromat, hdn hop naphten-aromat. Bang cac phuong 
phap hoa ly, ngirori ta da xac dinh dirac hem 400 loai hydrocacbon khac nhau. 

ILL1. Hydrocacbon parafinic 

Hydrocacbon parafinic (con goi la alcan) la loai hydrocacbon pho bien 
nhat. Trong dau mo, chung ton tai a ba dang: khi, long, rin. Cac hydrocacbon 
khf (C, -r- C 4 ), khi nim trong mo dau, do ap suit cao ndn chung dirac hoa tan 
trong diu mo. Sau khi khai thac, do ap suit giam, chung thoat ra khoi diu. 
Cac khi nay gom metan, etan, propan va butan goi la khf dong hanh. Trong 
khf dong hanh, butan chidm ty Id cao (khac vai khf thien nhien, CH 4 chiem 

tdi 80%), ngoai ra con co mot lirang rit nho pentan bay hai ra cung. 

Trong diu mo co hai loai parafin: w-parafin va /ro-parafiu, trong do 
^-parafin chiem da so (25 -5- 30% thd tfch), chung co so nguyen t it cacbon tur 
Ci den C 45 . Mdt diem can chu y la cac /j-parafin co so cacbon bing hoac lan 
han Ci g, 0 nhiet do thirbtng chung da la chat nln. Cac parafin nay co the hoa 
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tan trong dau hoac tao thanh cac tinh the la lung trong ddu. Khi ham lupng 
cac parafin rdn qua cao, dau co the bi dong dac, gdy kho khan cho van de 
van chuyen. Do vay, cac chat parafin rdn co lien quan den do linh dong cua 
ddu mo. Ham lupng cua chung cang cao, nhiet do ddng dac cua ddu cang 
lan. Vi du, ddu Minas (Indonesia) co 13% parafin ran nen a +33°C dau da bi 
dong dac; con ddu Libi, co 10% parafin rdn, nhiet do dong dac la 18°C. Dau 
mo Viet Nam co nhiet do dong dac kha cao: ddu Bach Ho dong dac a 33°C, 
ddu Dai Hung dong dac a 27°C. Nhu vay, ddu Minas va dau Bach Ho la loai 
dau dien hlnh co nhidu parafin r&n, ngay d nhiet dp thuang chung cung 
khdng chay long. Khi bom, van chuyen dupe cac loai dau nay phai ap dung 
cac bien phap nhu: gia nhiet duerng 6ng, cho them phu gia, tach bdt parafin 
ran ngay tai nai khai thac de ha diem dong dac. Cac bien phap nay gay ton 
kern, lam tang gia thanh khai thac dau th6. Tuy nhien, cac parafin ran tach 
dupe tit dau thd lai la nguyen lj£u quy de tong hpp hod hoc, nhu de d\6u che 
chat tay rira tong hpp, to spi nhan tao, phan bon, chdt deo... 

Cac rro-panifin thuerng chi ndm a phdn nhe va phdn co nhiet do soi trung 
binh cua dau. Chung thuang co cdu true dan gian, mach chinh dai, nhanh 
phu it va ngan, nhanh phu thuang la nhom metyl. Cac /'rc>-parafin co so 
cac bon tir C$ den C 1( > la cac cau tfr rat quy trong phan nhe cua dau mo, 
chung lam tang kha nang chong kich no (tang tri so octan) cua xang. So vdi 
n-parafin, /ro-parafin co do linh dong cao han. 


IL1.2. Hydrocacbon naphtenic (vong no) 

Naphtenic (xyclo parafin) la mot trong so hydrocacbon ph 6 bien va quan 
trong trong dau mo. Ham lupng cua chung co th£ thay doj tir 30 den 60% 
trong lupng. Chung thuang a dang vong 5, 6 canh, cung co the a dang ngirng 
tu 2 hoac 3 vong. Cung co truang hop phdn tich dupe hpp chat co den 5 vong 
ngirng tu, nhung rat it. Cac hydrocacbon naphtenic co mat trong phan doan 
nhe (thircmg la mot vong va it nhanh phu); hoac a phan co nhiet do soi trung 
binh va cao (khi do la nhtfng cdu tir co nhidu vong va nhanh phu dai). Mot so 
vi du ve cac hydrocacbon naphtenic co trong dau mo nhu sau: 
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Hydrocacbon naphtenic la thanh phAn rat quan trong trong nhien lieu 
dong cor va dau nhdn. Cac naphtenic mot vong lam cho xang co ch&t ltrqng 
cao; nhung hydrocacbon naphtenic mot vong co mach nhanh dai la thanh 
phan rat tot ciia d£u nhdn vi chung co do nhdrt cao va it thay dbi theo nhiet 
do. Dac bi£t, chung la cac c£u tir rat quy cho nhien lieu phan lire, do chiing 
cho nhiet chay cao, dong thdi giu dupe tinh linh dong a nhiet do thAp, dieu 
nay rat phu hop khi ddng co phai lam viec a nhiet do 1m. 

Ngoai ra, hydrocacbon naphtenic trong dAu mo con la nguyen li£u quf 
de tir do di6u che cac hydrocacbon thorn: benzen, toluen, xylen (BTX), la 
cac chat khdi dau trong san xuAt to sqi tong hop va chat deo. 

Nlnr vay, dau mo cang chifa nhieu hydrocacbon naphtenic tin cang co 
gia tri kinh te cao, vi tir do co the san xuAt dirqc cac san pham nhien lieu va 
phi nhien lieu co chat lit png tot. Chung lai co nhidt do dong dac thap nen 
giur dirqc tinh linh dpng, khdng gay kho khan ton kem cho qua trinh bom, 
vAn chuyen, phun nhi£n lieu. Tr6n the gidi, dau chira nhieu hydrocacbon 
naphtenic la dau mb Bacu (CHLB Nga). 

II. 1.3* Hydrocacbon aromatic (hydrocacbon therm) 

Hydrocacbon thorn thirdng gap la loai mot vong va dong dAng cua chung 
(benzen, toluen, xylen...). Cac chat nay thirdng nAm trong phan nhe va la cau 
tir lam tang kha nang chong kfch no cua xang. Cac chat ngimg tu 2, 3 hoac 4 
vong thorn co mat trong phdn co nhiet do soi trung binh va cao cua dau mb; 
ham png cac chat loai nay thirdng ft hon. 

Dtrdi day la mot s 6 aromat thirdng gap trong dau: 



benzen toluen xylen naphtalen 



antraxen phenantren pyren diphenyl 
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Khac vcri nhidn lieu xang, a nhien lidu phan luc va didzen, neu ham 
luong aromat nhieu thi chung lam giam chat luong cua cac loai nhien lieu do 
do kho tir bdc ebay va tao coc, tao tan trong dong ca. Cung nhu hydrocacbon 
naphtenic, cac cau tir aromat mot vong co nhanh phu dal la nguyen lieu qui 
di san xuit ddu nhdn co do nhcft va chi sd d6 nhdt cao (do nhdt ft bi bien ddi 
theo nhidt dd). 

Cac dau mo dien hmh chua nhidu hydrocacbon aromatic tren thi gidri la 
dau th6 d dao Borneo, Sumatra va Java cua Indonesia, hoac dau tho Dai 
Hung cua Vidt Nam, nhung dau th6 nay co chua 30 den 40% aromat trong 
phan nhe. 

11.1.4. Hydrocacbon loai hdn hop naphtcn - thorn 

Loai nay rit pho bidn trong dSu, chung thuorng nim d phan co nhiet do 
soj cao. Cau true cua chung rat gdn vdi ciu true trong cac vat lieu huu ca 
ban dau tao thanh diu, nen dau cang co do bien chat thip se cang co nhidu 
cac hydrocacbon loai nay. 

Mot so hydrocacbon hdn hop naphten - thorn thudng gap trong dau mo co 
cau true nhu sau: 


CO CO CHC Oc Hj -ch 2 -^ 

tetralin indan xyclohexylbenzen 1«xyclohexyi*2-phenyl etan 

1L2* CAC THANH PHAN PHI HYDROCACBON 

II.2.1. Ciic chat chua liru huynh 

Trong thanh phdn phi hydrocacbon, cac chit hufu ca chufa luu huynh la 
loai hop chat pho bien nhat, chung lam xau di chit luong cua dau tho. Ngudi 
ta da xac dinh dugc tren 250 loai hop chit cua luu huynh. Cac loai dau chua 
ft hon 0,5% luu huynh la loai ddu tot, con dau chufa tu 1 den 2% luu huynh 
trd len la dau xau. Cac chit chufa luu huynh thudng d cac dang nhur: 
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- Mercaptan 

- Sutifua 

- Disunfua 


R-S-H 

R-S-R* 

R-S-S-R’ 



- Thiophen (lull huynh trong mach vong) [|^ JJ 

- Lull huynh ttf do S* H/>S ^ 

11.2.1.1. /nryw/i da/jg mercaptan 

Mercaptan la cac hop chat co nhom SH lien kit true tiep vdi goc 
hydrocacbon, chung khong bin va de bj phftn huy d nhi£t do cao: 

2RSH 3 °°^ -»- R-S-R + H,S 

RSH 500<t > R'-CH=CH 2 + H,S 

Cac chit mercaptan thudng co mat or phan co nhiet do sdi thap (d ph&n 
doan xang, vofi nhiet d6 soi dudi 200°C) > goc hydrocacbon thudng tir CjQ. 

11.2.1.2. Lixu huynh dang sunfua va disunfua 

Cac chat nay thudng co d phan doan co nhiet dp soi trung binh va cao. 
Goc hydrocacbon co the la mach thing, vong no hoac vong thorn. Vi du: 

Dac bi6t d phan co nhiet do soi cao thudng thay nhiiu lull huynh dang 
disunfua; co the la do cac chat mercaptan bi ph^n huy hoac d! dang oxy hoa 
de tao ra disunfua theo phan ung sau: 

2RSH + l-O, -► R-S-S-R + H 2 0 

11.2.1.3. Lieu huynh dang thiophen 

Cac hprp chit chufa luu huynh dang thiophen co ciu true mach vong, nhir: 

g Gg GgO 

thiophen benzothiophen dibenzothiophen 

Thiophen la loai chit chufa lull huynh pho bien nhat (chiim tu 45 den 
92% trong tat ca cac dang hop chit chua luu huynh cua dau mo). Chung 
thudng co d phan co nhiet do soi trung binh va cao cua dau. 

11.2.1.4. Luu huynh dang tu do 

Do la luu huynh dang nguy6n to va dang LLS. Dua vao ham lupng luu 
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huynh dang H 2 S co trong dau ma ngudi ta phin ra hai loai dau: Dau chua: 
lugng H 2 S > 3,7 ml H 2 S/llft dau; dau ngot: lugng H 2 S < 3,7ml H 2 S/llft diu. 

Khi dun nong, H 2 S se bay ra, gay nen an mon he dudng ong % thiet bj. 

Tren the gidi, dau Mehico la loai dfiu co ham lugng II 2 S cao. 

II.2.2. Cac chat chura nitof 

Cac chat chua nito thudng co rat ft trong diu mo (0,01 den 1% trong 
lugng), chung nam d phan co nhiet do soi cao; thudng co 1, 2 hoac 3 nguyen 
tu N. Milling hgp chat co mot nguyen tu nito thudng co tfnh bazo va la loai 
chinh; con cac chat chura tir hai nguyen tu nito trd len thudng rat it. Cung co 
loai chua tori bon nguydn tu nito. Nhffng chat nay thudng co xu htrcrng tao 
phuc vdi kim loai nhu V, Ni (ddang porfirin). 

Mot s 6 vf du v& cac hop chit chihi mot nito nhu sau: 



pyridin quinolin izo-quinolin acridin 



pyrol indol cacbazol benzocacbazol 

11.23. Cac chat chua oxy 


Cac chit chua oxy trong diu md thudng t6n tai dudi dang ax it, xeton, 
phenol, ete, este... trong do cac axit va phenol la quan trong hon ca, chung 
thudng nim d phdn co nhi€t do soi trung binh va cao. Cac axit thudng co mot 
chuc va nhieu nhat d phan nhiet do soi trung binh, con d nhiet do cao hon, 
ham lugng axit giant. Cac phenol thudng gap la: 



phenol crezol p -naphtol 


II.2.4. Cac kim loai ning 

Ham lugng cac kim loai co trong diu thudng khdng nhiiu (phan van den 
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phan tri£u). Chung c6 trong cAb true cua cac phire ca kim (dang porphirin), 
chu yeu la phufc cua hai nguyen to V va Ni. Ngoai ra con mot lugng rat nhd 
cac nguyen to khac nhu Fe, Cu, Zn, Ca, Mg, Ti,... 

Ham lugng kim loai nang nhieu se g&y trd ngai cho cac qua trinh che 
bien xiic tac, do chutig gay ngd doc xuc tac. Vi vay, d6i vdri qua trinh 
cracking va reforming, yeu cau ham lugng cac kim loai nay khong dirge qua 
5 den 10 ppm. Ngoai ra, ph£n can cua dau mo neu chufa nhidu kim loai nang, 
khi si dung lam nhien lieu dot Id se co the xay ra sir co thung lo do tao hop 
kim co nhiet do nong chay thap. 

11.2*5. Cac chat nhua va asphanten 

Nhua va asphanten la nhung chat chira dong thdi cac nguyen to C, H, O, 
S, N; co phan tu lugng r£t ldn (500 den 600 d.v C trd len). Nhin bd ngoai 
chiing deu co mau x£m, nang hon nude (ty trong lofn hon 1), va khong tan 
trong nude. Chung deu co c£u true he vong thorn ngung tu cao, thudng tap 
trung nhieu a phan nang, nhit la trong can dau mo. Tuy nhien ciing co thi 
phan biet dufoc nhua va asphanten theo cac dac diem sau dAy: 


Nhua 

- Trong lupng phSn tCr: 600 + 1000 d,v C. 

- D£ tan trong dung moi hCru cu. Khi tan tao 
dung dich there. 

- Do them hoa (ty $6 giura s 6 nguyen tCr 
cacbon nam a vdng tham so vdi t<5ng s 6 nguyen 
tir C trong toan phan tu): 0,14 -r 0,25. 


Asphanten 

- Trong luang phan tir 1000 -s- 2500 d.v C 

- Kh6 tan trong dung moi huu ca. Khi tan 
tao dung dich keo. 

- 06 thorn hoa: 0,2 ■*- 0,7. 


Cac chat nhua va asphanten thudng co nhieu a phdn nang, dac biet la 
phAn can sau khi chung cat, chung d6u lam x£u di chat lugng cua dAu mo. Su 
co mat cua chung trong nhien li6u se lam cho san ph^m bj sAm mau; khi 
chay khong het se tao can, tao tan. Trong qua trinh che bien, chung de gay 
ngo doc xuc tac. Tuy nhi£n, d£u mo nao chira nhieu nhua va asphanten se la 
nguon nguyen lieu tot de san xuat nhua dudng. 

Nhua va asphanten of cac loai dAu mo khac nhau van co thanh phan nguyen 
to gdn giong nhau. Nhua dd chuy£n thanh asphanten khi bi oxy hoa, do do 
co t hi coi rAng, asphanten la san phim chuyen hoa tiep theo cua nhua. Vi 
vAy ma phan tu lugng cua asphanten bao gid cung cao hon cua nhua. 
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II.2.6. Nirbc lin trong diu mo (nubc khoan) 

Trong ddu mo, bao gid ciing co I5n mot luqng nude nil at dinh, chung ton 
tai a dang nhu tuong. Cac nguyen nh&n dan ddn sir co mat cua turdc trong 
drill, do la: Nutdc co tir khi hlnh thanh lien ddu khi do sir lun chim cua cac vat 
lieu huu ca dircti day bien va nude tir khi quyen (nhir turdc mira) ngflfm vao 
cac mo dau. 

Trong nude khoan chura mot lirqng rat 1cm cac muoi khoang. Cac cation 
va anion thirong gap la; Na + , Ca 2+ , Mg 2 ^, Fc 2+ , K + , Cl", HC0 3 ", S0 4 2 ", S0 3 2 ", 
Br~, I - ... ngoai ra con mot so oxyt khong phftn ly a dang keo nhu A1 2 0 3 , 
P e i03, Si0 2 . 

Co thd sir dung nude khoan de san xuat mot so chat, vf du san xuat Br 2 , I 2 

Khi khai thac dau, de ling, nude se tach ra khoi dau. Trong trudng hop 
nude tao thanh he nhu tuong ben vung, liic do muon tach duqc bet nude phai 
dung phu gia pha nhri. 

Can chu y ring, mot so muoi khoang trong nude bj thuy phan tao ra 
ax it, gay an moil thiet bi, bom, dudng ong, theo phan irng: 

MgCl 2 4 - 2H 2 0 -► Mg(OIl) 2 1 + 2HC1 

MgCl 2 + H 2 0 —► Mg(OH)Cl 4- HC1 

VI vfty phai nghicn cufu ky vd nude khoan va co bidn phap ngan ngira dd 
phong sir an mbn do. 

113. PHAN LOAI DAU MO 

Dau tho muon dira vao cac qua trinh che bien hoac buon ban tren thj 
trudng, cin phai xac dinh xem chung thuoc loai nao: dau nang hay nhe, diu 
chihi nhidu hydrocacbon parafinic, naphtenic hay aromatic, diu co chua 
nhidu luu huynh hay khong? Tir do mdi xac dinh duqc gia tri tren thj trudng 
va hieu qua thu duqc cac san phim khi che bien. 

Co nhidu phuong phap de phan loai dau mo, song thudng dua vao chu 
ydu hai phuong phap, do la: dira vao ban chat hoa hoc va ban chat vat ly. 

113.1. Phan loai dau md dua vao ban chat hoa hoc 

Phan loai theo ban chat hoa hoc cd nghla la dua vao thanh phan cua cac 
loai hydrocacbon co trong dau. Neu trong diu, ho hydrocacbon nao chiem 
phan chu ydd thi diu md se mang ten loai,do. Vi du, dau parafinic thl ham 
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lugng hydrocacbon parafinic trong do phai chiem 75% tra len. Trong thuc te, 
khong ton tai cac loai dau tho thuan chung nhir vay, ma chi co cac loai dau 
triing gian; ching han nhu: dau naphteno - parafmic, co nghla la ham luang 
parafin troi han (50% parafin, 25% naphten, con iai la cac loai khac). 

Co nhieu phuang phap khac nhau d 6 phan loai theo ban chat hoa hoc. 

11.3,1.1. Phuang phap cua Vien dau mo Nga 

Phuang phap nay ph&n rich ham luang cua tirng loai hydrocacbon 
parafinic, naphtenic, aromatic trong phan doan co nhiet do soi tir 250 den 
300°C, ket hap vdi xac dinh ham luang parafin ran va asphanten co trong 
dau tho (bang II. 1) roi tuy theo so lieu co dugc dd xac dinh loai dau. 


Being II. I . Phan loai dau tho theo Vien dau mo \ga 


Ho dau mo 

Ham luang hydrocacbon (%) trong 
phan doan 250 - 300°C 

Ham lut 
trong d 

jng (%) 
au th6 


parafinic 

naphtenic 

aromatic 

parafin ran 

asphanten 

Ho parafinic 

46 - 61 

23 - 32 

15 - 25 

1,15 -r 10 

0-6 

Ho naphteno-parafinic 

42 + 45 

38 - 39 

16-r 20 

1 - 6 

0-6 

Ho naphtenic 

15 - 20 

61 - 76 

6 + 13 

vet 

0-6 

Ho parafino-aromato- 
naphtenic 

27 - 35 

36 - 47 

26 + 33 

0,5-=- 1 

0 -v- 10 

Ho aromato-naphtenic 

0 + 8 

57 + 58 

20-25 

0-0,5 

0-20 


113.1.2. Phuang phap cua Vien dau mo Phdp 

Phuang phap nay do ty trong ( d \ 5 ) cua phan doan 250 -s- 300°C cua d£u 
tho, truac va sau khi xu ly vdi axit sunfuric. Sau do dua vao khoang ty trong 
d£ phan loai dau tuang ung (bang II.2). 


Bang 11.2. Cach phan loai dau tho cua Vien dau mo Phap 


Ho dau mo 

T9 trong phan doan 250 - 300°C, 

trade xl r ly vdi H 2 S0 4 

sau xir ly vdi H 2 S0 4 

Ho parafinic 

0,825 -r 0,835 

0,800 - 0,808 

Ho parafino - naphtenic 

0,839 + 0,851 

0,818-0,828 

Hp naphtenic 

0,859 - 0,869 

0,847 h-0,863 

Ho parafino-naphteno-aromatic 

0,817-0,869 

0,813 + 0,841 

Ho naphteno - aromatic 

0,878 - 0,869 

0,844 - 0,866 
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11.3.1.3. PhitoJig phdp cua Vicn dau mo My 

Chirng cat ddu tho scr b6, tach ra lam hai phan doan: Phan doan 250 4- 
275°C (1) va phAn doan 275 + 415°C (2), sau do do ty trong a 15,6°C (60°F) 
cua m6i phan doan. So sanh chung vdi cac gia tri ty trong a bang II.3 de xep 
loai dau tho. 


Bang 113 . Phan loai dau tho cua Vien dau mo My 


Ho dau mo 

Ty trong, 

Phan doan 1 

Phan doan 2 

Ho parafinic 

< 0,8251 

0,8762 

Hp parafino - trung gian 

< 0,8251 

0,8767 4 0,9334 

Ho trung gian - parafinic 

0,8256 ■=■ 0,8597 

< 0,8762 

Ho trung gian 

0,8256 ^ 0,8597 

0,8757 + 0,9334 

Hp trung gian - naphtenic 

0,8256 4 0,8597 

> 0,9340 

Ho parafino - trung gian 

> 0,8502 

0,8767 -4 0,9334 

Hp naphtenic 

> 0,8602 

> 0,9340 


11.3.1.3. Phan loai theo Nelson, Watson va Murphy 


Theo cac tac gia nay, ddu mo dirge dac trirng bod h£ so K , la mot hdng 
so v&t ly quan trong, dac trUng cho ban chat hod hoc cua dau mo, dirge tfnh 
theo cong thurc: 



T- nhiet do soi trung binh cua ddu tho, tmh bdng do Reomuya (°R) 
l°R = 1,25°C. 

d- ty trong ddu tho, xac dinh a 15,6°C (60°F) so voi niroc a cung nhiet do. 
Gicri han he so K dac trung d£ phan cilia dau mo nhu sau: 

Ddu mo ho parafinic: K = 13-4 12,15 

Ddu mo ho trung gian: K - 12,10-4 11,5 

Ddu mo naphtenic: K = 11,45 -4 10,5 

Ddu mo ho aromatic: K = 10. 
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II.3.2. Phan loai dau mo theo ban chat vat [y 

Cach phan loai nay dua theo ty Trong. Biet ty trong, co the chi a dau th6 
theo ba cap. 

1. Dau nhe: d\ 5 < 0,830 

2. Ddu trung binh: d — 0,830 +■ 0,884 

3. Dau nang: d > 0,884 

Hoac co the phan loai ddu theo 5 cap sau: 

J. Dau rat nhe: d\ 5 < 0,830 

2. Ddu nhe vita: d = 0,830 4- 0,850 

3. Dau hoi nang: d = 0,850 -r 0,865 

4. Dau nang: d = 0,865 4- 0,905 

5. Dau rdt nang: d > 0,905 

Ngoai ra, tren thi trUcmg dau the gidi con sir dung do °API thay cho ty 
trong va °API dupe tmh nhu sau: 

1415 

°API = - 131,5 

1 15,6 
d \5fi 

Ddu tho thurang co dp °API tur 40 (d = 0,825) den 10 (d ~ 1). 

II.4. THANH PHAN VA PHAN LOAI KHI 

IL4.1. Phan loai 

Khi hydrocacbon trong tu nhien dupe ph&n loai theo ngu6n goc nhu duai 

d&y: 

L Khi thien nhien. La cac khi ehura trong cac mo khi rieng biet. Trong 
khi nay thanh phan chu yeu la khi metan (CH 4 ) (tu 93 den 99%), con lai la 
cac khi khac nhu etan (C 2 H 6 ), propan (CjHg) va rat it butan (C 4 H]q). 

2. Khi dong hanh . La khi ndm ldn trong dau mo, dupe hinh thanh ciing 
vpi dau, thanh phdn chu yeu la cac khi nang nhu propan, butan, pentan... 
(con goi la khi dau mo). 

3. Khi ngung tu (condensat). ThUc chat la dang trung gian giua dau mo 
va khi (phdn cuoi cua khi va phan ddu cua dau), bao gom cac hydrocacbon 
nhu propan, butan va mdt so hydrocacbon long khac nhu pentan, hexan. 
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tham chi hydrocarbon naphtenic va aromatic don gian. 0 dieu kidn thucrng, 
khi ngirng tu d dang long. Khf ngirng tu la nguyen lidu quy de san xuat LPG 
va sir dung trong tong hop hoa dau. 

II.4.2. Thanh phan 

Dac trung chu yeu cua khi thidn nhidn va kin dau mo bao gom hai phan: 
phan hydrocacbon va phi hydrocarbon. 

1. Cdc hop chat hydrocacbon 

Chu yeu la cac khi metan va dong dang cua no nhu: C 2 H^, C 3 H 8 , 
W“C 4 H ! o, /r<?~C 4 H J0 , ngoai ra con mot luong it cac hop chat C 5 , Ham 
luong cac c&u tir trdn thay d6[ tuy theo nguon gdc ciia khf. Vf du, trong khi 
thien nhien chtra chu ydu CH 4 , cac khi n&ng C 3 -r C 4 r£t it; con trong khf 
dong hanh, ham luong cac khi C 3 -r C 4 cao hon (bang II.4). 


Bang II4. Thanh ph'in khi dau mb va khi thien nhien 


Thanh phan 

Khi dong hanh tieu bieu 

Khi thidn nhidn tieu bi£u 

% th£ tich 

% khdi tirong 

% tich 

% khdi luong 

Metan 

51,06 

35,7 

92,34 

89,4 

Etan 

18,52 

24,3 

1,92 

3,5 

Propan 

11,53 

22,2 

0,58 

1,4 

Butan 

4,37 

11,1 

0,30 

1,1 

Pentan 

2,14 

6,7 

1,05 

4,6 

Phi hydrocacbon 

12,38 

6,7 

3,85 

4,6 


2. Cdc hop chat phi hydrocacbon 

Ngoai thanh phan chinh la hydrocacbon, trong khi thien nhien va khf 
dau mo con chira cac hop ch^t khac nhu C0 2 , N 2 , H 2 S, H 2l He, Ar, Ne... 
Trong cac loai khf k^ trdn, thudng N 2 chidrn phin Ion. Dac bidt, co nhfrng 
mo khf chira heli vdri ham lircmg kha cao nhu cac mo khi tu nhidn a My: mo 
Kandas chua 1,28% He, mo Texas chua 0,9% He. Co nhung mo khf chua 
nhieu H 2 S: mo Lag cua Phap chua H 2 vdi ham luqng 5%. 

Nguoi ta co the sir dung cac mo khf do lam nguon nguyen lidu de san 
xuat cac khi tro, thu h 6 i H 2 S d^ phuc vu cho cong nghidp. 
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Chitting HI 

UlNG DUNG Cl)A CAC PHAN DOAN DAU MO 

• ♦ 


Dau mo muon sir dung dugc thi phai tien hanh phan chia thanh tirng 
phan doan nho. Qua trlnh phan chia dua vao phuong phap chung cat d£ thu 
dugc cac khoang nhiet d 6 s 6 i khac nhau. Dau tien, khi khai thac dau, do co 
sir giam ap suat nen ph^n doan khf dugc tach ra, thircrng tu Cj den C 4 , ngoai 
ra mot lugng rat ft C 5 , C 6 bay theo. Sau do, tuy thuoc vao giai han nhiet do 
soi ma ta thu dugc cac phan doan sau: 

- PMn doan naphta: nhiet do soi nho hom 180°C, bao gom cac thanh 
phan tir C 5 Cjq, Cji» 

- Phan doan kerosen: nhi£t d 6 s 6 i tir 180 den 250°C, chura cac 
hydrocacbon tijr -s- C 15 , Ci 6 . 

- Ph&n doan gasoil nhe: nhiet do soi tir 250 d£n 350°C chura cac thanh 

phan C lfi - C 2 o, C 2 1 - 

- Phin doan gasoil nang (con goi la phan doan d<Lu nhcrn), nhiet do soi 

tir 350 dfin 500°C, bao g 6 m C 2 \ -s- C 2 s, tham chi den C 40 . 

- Phan doan can gudron vdi nhiet do soi tren 500°C, g 6 m cac thanh 
phan co so nguyen tu cacbon tir C 41 trcr len, gidi han cuoi cung co 
the den C R0 - 

Cac phan doan k £ tr 6 n dirge ting dung trong nhieu muc dfch khac nhau, 
nhung chu y£u dugc sir dung lam nhien lieu hoac tao cac san pham hoa hoc. 



vung dac di£m, tfnh chit cua timg phan doan, cung nhir cac dieu kien may 
moc ky thuat lien quan d£n nhien lieu. 

HU. PHAN DOAN KHI 

Phan doan khi bao g 6 m cac hydrocacbon ■¥ C 4> mot lugng rat ft C 5 -r- 
C 6 . Cac khf nay co the khai thac tir mo khf hoac dugc tach ra khi khoan dau. 
Khf dugc ring dung trong cac muc dfch chinh la lam nguy£n lieu cho cong 


25 



nghiep t 6 ng hap hoa dau va lam nhien lieu dot. 

111*1.1. Khi lam nguyen lieu tong hop hoa dau 

111.1.1.1. Tong hop amoniac 

Amoniac (NH 3 ) la nguyen lieu ban dau tong hap phan dam 
[ NH 4 NO 3 , (NH 4 ) 2 S 0 4 . NaNO;; , (NH 2 ) 2 CO v.v...]. Qua tiinh i 6 ng hap sir 
dung chii yeu la khi thien nhien, qua cac giai doan sau: 

Dau tien chuyen hoa thanh khi tong hap (qua tnnh reforming hai nude): 

CH 4 + to, = 5 =^ CO + 2H, 

2 - 

CH 4 + H 2 0 CO + 3H 2 

CO + h 2 o C0 2 + H, 

Sau khi loai bo CO la tiep den giai doan tong hap amoniac: 

N 2 + 3H 2 -► 2NH 3 4- Q 

Xiic tac cho phan ufng nay la cac oxyt nhu Fe 2 0 3 , Fe 3 0 4 , FeO, AI 2 O 3 , 
Cr 2 0 3> Ti 0 2 v.v... Hien nay, trong cong nghiep su dung xiic tac Fe 3 0 4 co 
them la A1 2 0 3 . Phan urng xay ra d di 6 u kien ap suit cao (25 den 100 MPa), 
nhiet do 500°C. 

111.1.1.2. Tong hop metanol 

Metanol la mot trong nhung nguyen lieu va dung moi quan trong trong 
cong nghiep hoa hoc. Metanol con dtfqc coi la ngudn nhien lieu ly tudng vl 
no co kha nang chay hoan toan khong gay 6 nhiim moi trucmg, ngoai ra no 
con la mot trong nhfrng phu gia chua oxy rat tot de pha vao xang ning cao tri 
stf octan. 

Co the" tong hap metanol bing each oxy hoa khong hoan toan metan. 
Phan ling xay ra theo ca che chuoi: 

CH 4 -► CH 3 * + H* 

CIV + [O] ► CH 3 0* 

CH 3 0 # -► HCHO + H* 

ch 3 o # + ch 4 -► CH 3 OH + av 

Xuc tac sir dung trong qua tnnh nay co the la: V 2 0 5 , B 1 M 0 O 4 hoac 

Mo0 3 tren chat mang la cabosit hoac aerosit; cac kim loai Fe, Ni, Cu, Pd... 
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hoac cac oxyt cua chung; hoac h 6 n hpp oxyt va kim loai. 

Ngay nay, trong cong nghiep, xiic tac dupe su dung la V 2 0 5 , vdi nguyen 
lieu la he CH 4 - 0 2 - NO; cac dieu kien khac la nhiet do 883°A", ap suat tir 
20 den 100 at. Khi khong co NO (nong d 6 NO bang 0%), do chuyen hod 
metan chi dat 1% tai 966°K; nhung neu sir dung mot lupng rdt nho NO 
(0,5%), do chuyen hod cua metan da dat 10% a 808°K; con do chon loc cua 
metanol dat cue dai khoang 24%, formaldehyt dat 45%. 

Nhu vay, oxy hod true tiep metan co the thu dupe san phftm la metanol 
va formaldehyt. Viec sir dung NO x nhu la chat khai mao hoac chat oxy hoa 

cho phan ung da dem Ini nhung hieu qua ro ret. Thanh phan san pham thu 
dupe khi oxy hod true tiep metan co the tham khao a bang ITI.l. 


Bd/ig lll.l . Thanh phan san pham khi oxy hoa metan 

(Cac di<*u kien toi iru: Xuc tac V 2 0 5 /Si0 2 ; NO 0,3 + 0,5%; He 16,2%; CH 4 /0 2 = 2+3; 
metan 55,6%; oxy 33,7%; nhi6t do 800°K) 


Tac nhSn 
phan irng 

Dp chuyen 
hoa CH 4i % 

Ham lupng 
NO*, % 

NhiStdf), 

*K ' 

Do chon loc san pham, % * 

Tong 

HCHO 

CH3OH 

ch 3 no 2 

ch 4 -o 2 

1,5 

0,5 

763 

56,6 

45,3 

8,9 

2,4 

ch 4 -o 2 -no 

10,0 

0,5 

802 

52,2 

24,1 

22,1 

9,0 

ch 4 -o 2 -no 2 

10,0 

0,5 

808 

60,9 

24,5 

27,3 

9,1 

ch 4 -o 2 -no-no 2 

10,0 

0,5 

806 

56,6 

23,8 

23,8 

9,0 


* % edn tai 13 c3c khf CO, C0 2 , 


IIL1.1.3. Oligome hod etylcn thank nhien lieu diezen 

Etylen, propylen va cac olefin nhe dI dang tham gia phan ung oligome 
hoa dudi tac dung cua xuc tac mang tinh axit. Dac biet la etylen co the 
chuyen hod thanh cac san pham co khoi lupng phan tir trong mot khoang 
rpng, phu thupc vao di 6 u kien phan ufng va cac phuong phap xir ly xuc tac 
khac nhau. 

Doi vdri xuc tac Ni mang tren zeolit X (NiX), san phdm oligeme hoa thu 
dupe la C 12 , con doi vdi xuc tac Ni tr£n zeolit Y (NiY), san pham nim trong 
khoang C !2 den C 35 va co thd tdeh ra d 6 dang qua cac mao quart cua zeolit. 
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Tuy nhi£n, he xuc tac NiX, NiY co nhugc didm la hoat tfnh xuc tac 
giam rit nhanh, ntn vi£c ting dung trong thuc t£ gap nhi£u kho khan. Hi£n 
nay, ngucfi ra sir dung xuc tic Ni mang trfcn chit mang rin co kha nang ion 
hoa nhu silica-alumina vi zeolit Y, goi tat la NiSA, 6 di£u k itn nhiet d6 
phan ting 100 din 120°C, ap suit 35 bar. Tfnh chit cua xuc tac NiSA dirge 
chi din a bang IIL2. 

Bang III.2. Thanh phan va tfnh chit cua xuc tac NiSA-II 


Ni 

1,56% kh-L 

Al 

1,6 % kh.l. 

Na 

0,68% kh.l. 

Be mit ri6rg 

4,25 m 2 /g 

Dirting kfnh mao quin 

1,87 A 

Jhi tfch riing 

0,75 cm 3 /g 


V6i cac di6u kien oligome hoi nhu tr£n, hi6u suit C\o tro \6n dat khoang 
30%. Chit lugng cua san phim diOzen thu dugc c<5 th£ xem d bang IIL3. 


Bang III.3. Dac diem cua san pham di£zen thu dugc tir qua trinh oligome hoa etylen 


Tlnh chat 

Phiri doan C 10 trot ISn 

Tt6u chuan SABS 342 

Thinh phin cat 



t° °r 

1 sfli d£ui ^ 

180 

- 

- T 8 *, 20% 

202 


- T° s4 , 50% 

220 

- 

- T° s6 i 90% 

295 

362 max 

Trj s 6 xetan 

68 

45 min 

0i£m due, °C 

+ 1 


Di£m d6ng, °C 

-20 

-4 max 

Can cacbon, % kh.L 

0,11 

0,2 max 

D6 nhdt tai 40°C, mm 2 s" 1 

2,32 

2,2 -s- 5,3 

Trong lurcmg ri&ng & 15°C, g/ml 


- 

Chi s 6 brom 

84,2 

- 
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Hinh IIM . So 66 chuyen hoa khi lhanh cac san pham hoa hoc 







































So lieu d bang Ill.3 chi ro nhfrng dac tilth tot cua diezen tong hap bAng 
phtrang phap oligome hod, dac biet la tri sd xetan rat cao cho thay tfnh uu 
viet cua he xiic tac sir dung. 

Ngoai cac san pham nhu metanol, formaldehyt, khi tdng hop, nhi&n lieu 
diezen... tu cac khi khac nhau co the t6ng hap dirge vo van cac san pham hoa 
hoc khac nhau co nhieu ufng dung trong ddi song, trong cong nghiep. Ban 
doc co th i tham khao cac dang san pham tren so do a hinh III. 1. 

III. 1.2- Khi lam nhien lieu dot 

Chuyen hoa khi thanh nhi£n lieu dot la hirdng sir dung quan trong va co 
hieu qua cao, do do cong nghe hoa long khi da va dang dirge phat tri£n tren 
pham vi toan cdu. 

Ill.1.2A. Kfu tu nhien hod long (LNG) 

Y nghTa quan trong cua viec hoa long khi tu nhien la do sir giam 600 lan 
ve the tich lam cho c6ng viec van chuyen, bao quan trd n6n thuan lgi han rAt 
nhieu. Trong qua trinh hoa long khi tu nhien, cac khi co nhiet do soi thAp se 
dugc lam lanh xudng dudi diem strong cua no. Nhiet d6 ngUng tu tai ap suat 
da cho doi vdi moi cau tu cua khi tu nhien dugc xem d bang II 1.4. 


Bang IIL4. Nhiet do ngung tu cua mht so khi 


Khi 

Nhiet do ngung tu (°C) tai cac ap suat khac nhau (Psi) 

1,0 

3,4 

6,85 

17,1 

34,2 

Metan 

-159 

-144 

-133 

-92 

-71 

Etan 

-91 

-63 

-44 

15,5 

- 

Etyleh 

“104 

-80 

-62 

-8,3 

- 

Propan 

-46 

-12 

+12 

- 

- 

Propylen 

-49 

-18 

-56 

- 

- 


Khi tu nhien hoa long dugc sir dung lam nhi£n lieu trong nhi£u nganh 
kinh te quoc dAn nhu nang lugng, cong nghi£p, giao thong van tai, khi dot 
dan dung, va to ra co uu the hon hAn so vcri cac loai nhi£n lieu khac. ChAng 
han nhu trong nganh nang lugng, sir dung khi tu nhien di san xuat dien se 
lam giam gia thanh tir 30 d£n 40%. Xay dung nha may chay bAng khi dot, 
von dau tu se giam 20% so vdi nha may chay bAng than. 0 New Zealand, tat 
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ca cac phucmg tien giao thdng tren du6ng pho d6u dung nhien lieu LNG, 
LPG va da tiet kiem dupe 50% phi tOn nhien lien. Ben canh do, khi diing 
LNG, turn tho cua dong ca tang len gap nhieu h\n do no co kha nang giam 
mai mon; ngoai ra giam 6 nhiem moi tnrong do giam dang ke' lupng SO x , 
CO x , NO x trong khi thai. 

III.1,2.2. Khi ddu mo hod long (LPG) 

Thanh phan chu yeu cua LPG bao gom cac hydrocacbon parafinic nhu 
propan, butan. Ngoai ra, tuy thuoc vao phuong phap che bien ma trong thanh 
philn cua no con co th i c6 mat mpt lupng nho olefin nhu propylen, butylen. 

Khi hoa long, the tich cua cac hydrocacbon giam, vf du 1 1ft propan long 
cho 270 1ft hoi 6 1 at, 1 lit butan long cho 238 lit hoi a 1 at. Vi vay cung nhu 
LNG, LPG co ihi van chuyen, tang trfr mot each d£ dang va thuan tidn. 

Nhiet lupng toa ra khi dot chay LPG r£t ldfn (khoang 10.900 den 13.000 
keal/kg, tuong duong voi nhiet lupng cua 1,5 den 2 kg than cui, 1,3 lit dau 
hoa hay 1,5 lit xang). Voi nhiet lupng do co the sir dung cho cac 16 cong 
nghiep, lam nhien lieu cho dong co dot trong thay cho xang (trong cac loai 
oto), lam nhien lieu dan dung. Ngay nay tren the gioi co xu hudrig sir dung 
LPG thay cho nhi£n lieu xang de chay ot6, do no co nhieu uu diem hon han 
so vofi cac loai nhi£n lieu khac la nhien lieu chay hoan toan, khong co khoi, 
khong co tro, khong lSn cac tap chat g&y an mon cac phuong tien b6n be 
chufa, khong 6 gay nhidm. Ham lupng khf thai doc hai nhu NO x , CO x rat ft. 

O Vi6t Nam, nhu cdu tieu thu LPG ngay cang tang, co the tham khao 6 
bang III.5. 


Bang III 5. Nhu cau va du kien tieu thu LPG tai Viet Nam (tan) 


Nam 

1994 

1995 

1996 

1997 

2000 

2010 

Luang LPG 

27.000 

38.000 

55,000 

70.000 

100.000 

300.000 


De san xuat LPG, ngu6i ta vira nen vira lam lanh den nhiet d6 hoa long 
cua chat khf. Vf du, propan hoa long or -42,1°C; izo -butan a 11°C; n-butan a 
-0,5°C. 

Cac dac trung cua LPG thuong pham dupe tham khao trong bang III.6 va 
bang IIL7. 
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Bang 111.6. Nhiet chay cua cac hydrocacbon khac nhau 


Hydrocacbon 

kcal/kg is 25°C 

Etan 

11.350 

Etylen 

11.270 

Propan 

11.080 

Propylen 

10,940 

n-Butan 

10.930 

izo -Butan 

10.900 

Buten 

10.800 

/zo-Pentan 

10,730 


Bang 111.]. Dac tfnh ly, hoa cua LPG thirong pham 


Thanh phan 

Loai LPG 

100% propan 
(propagas) 

100% butan 
(butagas) 

H5n hgp 50% propan, 
50% butan 

T9 trong (15°C) 

0,507 

0,580 

0,541 

Ap suat hoi, kg/cm 2 (40°C) 

13,5 

3,2 

9,2 

Thanh phan: C 2 (etan) 

1,7 

0,0 

0,0 

C 3 (propan) 

96,2 

0,4 

51,5 

C 4 (butan) 

1,5 

99,4 

47,5 

C 5 (pentan) 

0,0 

0,2 

1,0 

NhiSt chay, (kcal/kg) 

11.070 

10.920 

10.980 


III.2. PHAN DOAN XANG 
III.2.1. Thanh phan hoa hoc 

Vdri khoang nhidt do s6i dudi 180°C, phan doan xang bao gom cac 
hydrocacbon tir C 5 -r Cm, Cn« Ca ba loai hydrocacbon parafinic, naphtenic, 
aromatic deu co mat trong phan doan. Tny nhien thanh phan so lirang cac 
hydrocacbon rat khac nhau, phu thuoc vao nguon goc dau tho ban ddu. 
Chdng han, ttr ho ddu parafinic se thu dugc xang chura parafin, con tir dau 
naphtenic se thu dugc xang co nhieu cac cau tir vong no hon. Cac 
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hydrocacbon thorn thudng c6 rat ft trong xang. 

Ngoai hydrocacbon, trong ph^n doan xang con co cac hop chat ltfu 
huynh, nito va oxy. Cac chat chira liru huynh thudng d dang hop chat khdng 
ben nhir mercaptan (RSH). Cac chat chura nito chu yeu d dang pyridin; con 
cac chat chira oxy rat it, thirdng d dang phenol va d 6 ng ding. Cac cha't nhua 
va asphanten deu chua co. 

111.2.2. Xang lam nhien lifeu 

111.2.2. J. Dong co' xang 

De sir dung xang lam nhien lieu mot each co hi£u qua nhat, phai nim 
vung nguyen ly lam viec cua ddng co xang. 

Dong co xang la m 6 t k\i\x dong co dot trong, nhim thuc hien su chuyen 
hoa nang lirong hoa hoc ciia nhien lieu khi chay thanh nang luong co hoc 
dirdi dang chuydn ddng quay. D 6 ng co xang bao gom ddng co 4 ky va dong 
co 2 ky, trong do ddng co 4 ky pho bien bon. Chu trinh lam viec cua dong co 
4 ky duoc thd hidn trdn hinh III.2. 

Chu ky 1 : Chu ky hut. Piston di tCr diem chfet tren xuong diem ch£t dudi, 
van hut md ra de hut hdn hop cong tac vao xylanh (h 6 n hqrp cong tac la hdn 
hop xang va khong khf da duoc difeu che trirdc d bo phan che hoa khi)* Cue 
nay van thai dong. 

1- Van nap 

2- N£n difen 

3- Van thoii 

4- Xylanh 

5- Piston 

6- Thanh truyfen 

7- Dau nhdn 

8- Diem chet dirdi 

9- Di^m ch£t tren. 


Hinh 111.2. Chu trinh 13m vifec cfea dfeng ca 4 ky 
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Chit ky 2: Chu ky nen. Piston di tu diem chet ducri dd'n di^m chet tren, 
nen hdn hop cong tac. Khi bi nen, ap suat tang dan dd'n nhidt d6 tang, chuan 
bi cho qua trinh chay tidp theo. 

Chit ky 3: Chu ky chay: Khi ndn dien diem lira, se dot chay hdn hop 
xang va khong khi. Khi chay, nhiet nang bien thanh co nang day piston 
xuong diem chet dudi, ddng thcri truyen chuydn d6ng qua thanh truydn lam 
chay may. 

Chu ky 4\ Chu ky xa: Piston lai di tu* diem chet dudi ldn didm chet tren, 
day san pham chay qua van thai ra ngoai va dong ca lai bit dau mot hanh 
trinh mdi. 

111.2.2.2. Ban chat cua qua trinh chay trong dong ca xang 

Di d6ng co lam viec binh thudng thi trong xylanh, cac mat lira phai lan 
truydn deu dan, het ldp no mdi ddn ldp kia, vdi tdc do khoang 15 den 40 m/s. 
Neu mat lira lan truyen vdi tdc do qua ldn (nghla la sU chay xay ra hau nhu 
cung m6t liic trong xylanh) thi xem nhu la chay khong binh thudng va dircrc 
goi la chay kfch no. Ban chit cua qua trinh chay kfch no rat phuc tap, 
nguyen nhan chfnh la do trong thanh phan nhien lidu co chuta nhieu cac 
thanh phin dd bi oxy hoa (nhu ^-parafin). Cac cau tu nay dd tao ra cac 
peroxyt hoac hydroperoxyt, la tac nhin gay nen phan ring chay chudi, lam 
cho khdi nhien lidu trong xylanh boc chay, ngay ca khi mat lira chira lan 
truydn tdi. Khi nhien lidu trong d6ng CO bi chay kfch no, mat lira lan truyen 
vdi van tdc rit nhanh (co khi den 300 m/s), nhidt d6 cao lam cho ap suit 
tang dot ngot, kem theo hidn tuong no, tao nen song xung kfch dip vao 
xylanh, piston, gay nen tieng go kim loai khac thudng, lam may bi hao tdn 
cong suit, dong co qua nong va tudi tho cua may giam nhanh. 

111.2.2.3. Anh huong cua thanh phan nhien lieu den tinh chat chpy 
trong dong ca. Tri so octan 

M6t trong nhtfng tfnh chat quan trong nh£t cua nhien lieu xang la phai 
co khi nang chdng lai su chay kfch no. Dac trung do goi la tri so octan. 

* Tri so octan la mot don vi do quy udc dung di dac trung cho kha nang 
chdng kfch no cua nhidn lidu, duoc do bang phan tram thi tfch cua 
izo -octan (2,2,4-trimetylpentan C 8 H 18 ) trong hdn hop chuan vdi /?-heptan 
(;/-C 7 H lfi ), tuong duong vdi kha nang chdng kfch no cua nhidn lieu d didu 
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kipn tieu chuln. Sir dung thang chia tir 0 den 100, trong do n-heptan co tri so 
octan bang khong va /zo-octan dupe quy udc bang 100, co kha nang chong 
kich n6 t6t. 

• Co hai phuong phap d£ xac dinh tri so octan, phuong phap nghien curu 
(got la tri so octan theo RON) va phuong phap mot o (goi la tri so octan theo 
MON). Diem khac nhau cua hai phuong phap chii yeu la do so vong quay 
cua mot a thir nghiem. 

Theo RON: So vong quay cua m6to thir nghipm la 600 v/ph. 

Theo MON: So vong quay cua moto thir nghiem la 900 v/ph. 

Thong thuafng, tri s 6 octan theo RON thudng cao ban MON. Muc chenh 
lech do phan anh: d mpt mure do nao do tinh chat cua nhien lieu thay d6i khi 
che do lam viec cua dong co thay ddi, cho n&n mire ch£nh lpch do con gqi la 
do nhay cua nhien lieu doi vdi che dp lam vise thay d6i ciia dpng co. Muc 
chenh lech giua RON va MON cang th£p cang tot. 

M6i loai xang khac nhau co kha nang chong kich n6 cung khac nhau. 
Ngucfi ta thay ring: 

Cac hydrocacbon phan tir nho nhu parafin mach nhanh, cac aromat chi 
chay dupe sau khi diem hoa, co nghla la loai nay co kha nang chong kich n6 tot. 

Cac n-parafin de dang chay ngay ca khi mat lira chua lan truy£n tori T gay 
ra su chay kich n6. 

Co th6 sap xep kha nang ch6ng kich n6 ciia cac hydrocacbon nhu sau: 

Hydrocacbon thorn > olefin mach nhanh > parafin nhanh > naphlen co nhanh > 
olef n mach thing > naphten > parafin mach thing > parafin mach thang Idn. 

Nhu v£y, trong xang chura cang nhieu hydrocacbon thorn hoac izo- 
parafin thi tri so octan cang cao. Tri so octan cua mot so hydrocacbon rieng 
re co th£ tham khao 6 bang III.8. 

Tri so octan tren dtfdng 

Kha nang chong kich n6 ciia mot loai nhien lieu nao do, ngoai sir phu 
thupc chii yeu vao thanh phan hydrocacbon, con phu thuoc vao che do lam 
vipc thuc te ciia dpng co, turc la xe dang chay o toe dp nhanh chuyen sang toe 
dp cham, 6 nhurng noi duefng x£u phai phanh gap, thefi tiet thay doi dpt ngot 
v.v... thi hien tirpng chay kich n6 co th i xay ra. Do v$y, ngoai vipc danh gia 
kha nang chdng kich n6 cua hydrocacbon trong nhien lieu blng phuong phap 
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Being III,8 . Tri so octan cua mot so hydrocacbon khac nhau 


Hydrocacbon 

Tri s 6 octan 

Bo chenh 

l£ch 

Theo phuong phap 
nghien ciru (RON) 

Theo phucmg phap 
moto (MON) 

Cac parafin: 




propan 

105,7 

100 

5,7 

n-butan 

93,6 

90,1 

3,5 

izo-butan 

>100 

99 

- 

n -pentan 

61,9 

61,9 

0 

/zo-pentan 

92,3 

90,3 

2,0 

Cac olefin: 




propyJen 

101,4 

84,9 

16,5 

buten-2 

99,6 

86,5 

13,1 

pen(en-1 

90,9 

77,1 

13,8 

hexen-1 

76,4 

63,4 

13,0 

Cac naphtalen: 




xyclopentan 

100 

85 

15 

xyclohexan 

83 

78,6 

4,4 

metyl xyclohexan 

74,8 

71 

3,8 

etyl xyclohexan 

46,5 

40,8 

5,7 

Cac hydrocacbon thorn: 




benzen 

113 

111,6 

1,4 

toluen 

115 

102,1 

12,9 

o-xylen 

>100 

100 

- 

m-xylen 

>100 

>100 

- 

p-xylen 

>100 

>100 

- 

1,3,5-trlmetyl benzen 

>100 

114 

- 

/zo-propyl benzen 

108 

99,3 

8,7 
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MON hoac RON, con phai danh gia kha ndng chdng kich n6 cua nhien lieu 
bang phuong phap do su thay ddi cri s 6 ocean theo chd do lam viec, tuc la 
theo sir khac nhau v6 s 6 vong quay cua dOng co, gpi la tri sd' octan tren dudng. 

Tri sd octan tren dudng (ky hieu li O d ) dupe xdc dinh theo cOng thtic: 

5 2 

O d = RON - — 
a 

trong do: S la dp nhay, tmh bang hieu s 6 gitia RON va MON. 

a li he s 6 (tCr 4,6 + 6,2) phu thuOc vao ty sd nen cua dOng co. 

Ro rang, loai nhien lieu nao co dp nhay cang thip (chenh lech giua 
RON va MON ft), thi O d cing gin vdi RON. Ndu hai loai hydrocacbon co 
cung RON nhu nhau, nhung loai nao c6 do nhay cang thip se co kha ndng 
chOng kich n 6 cang cao khi lam viec trong cac chd dp thay ddi khde nhau; vl 
vdy zzo-parafin co nhi£u uu didm hon so vdi cac olefin va hydrocacbon thorn. 

Tri so octan theo phdn doan cat R - 100°C 

Xang bao gdm nhidu thanh phin co si i khac bi£t ldn vd kha nang chdng 
kich nd. Thucrng thi ede phdn co nhiet dp s6i thip (ngoai tru /zo-pentan, 
benzen) co tri sd octan thip so vdi x£ng noi chung. 

Trong mpt sd chd dp lam viec cua dpng co, co xay ra su chia tach xang 
bi hod hoi trong dOng co, din ddn xylanh duoc nap nhie'u thinh phdn co 
nhiet dp sOi thip, bde hoi nhanh nhung lai thidu hydrocacbon cd nhiet dp $6i 
cao (co kha ndng chdng kich nd cao hon). Hien tupng ndy din tdi sir kich nd 
khi gia tdc va tdc do khdi didm thip, 1£ do li khi dpng co lim viec 6 chd dp 
nay, lupng xing dua vao xylanh ft va din ddn cd phin loin ciu tu cd nhiet dp 
s6i thip, vdn cd tri sd octan thip trong xang. Su chay kfch nd niy khOng gay 
ra bit ky mdi nguy hidm nao, vi ngudi ti£u dung cd thd nhan ra ngay. 

Phuong phap xic dinh R - 100°C: Chung cit miu vi xac dinh RON cua 
phin cit co khoang nhiet dp sOi tu diu ddn 100°C. Ddi vdi xing thuong 
phim, R - 100°C luOn nho hon RON. Su cich biet giua RON va R - 100°C 
gpi la ARON; gia trj nay thuong dao dOng trong khoang 4 ddn 12. Ddi vdi 
xang reforming xtic tac, tri sd octan phin bd khOng ddng deu do cac hydro¬ 
cacbon thorn, la cac ciu tu cd tri sd octan cao hiu nhu nim 6 phin cd nhiet 
d6 sOi cao nen ARON thuong cao. Con xang cracking xuc tac, do chua nhieu 
zzo-parafin nen chenh lech ARON thip, co nghla la tri sd octan phan bd rit 
ddng ddu trong ede khoang nhiet do sOi efia xing. 
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III.2.2.4 . Cac phuong phap nang cao chat luong cua xang 

PhAn doan xang lay true tiep tir dau mo co rat ft zro-parafin va tham, 
nhieu rc-parafin, do do tri so octan rat thap (chi dat 30 den 60), trong khi do 
yeu c£u ve tri so octan cho xang dong co phai Idn hon 70. Vi vay phai dung 
cac bi£n phap khac nhau de nang cao chat lircmg cua xang. Thong thu&ng, de 
nang cao chat luong cua xang, ngircfi ta dimg cac phirong phap sau day: 

1. Phitctng phap dung phu gia 

Ban chdt cua phuong phap nay la dung m 6 t so hoa chat pha vao xang 
nham han che qua trinh oxy hoa cua cac hydrocacbon ct khong gian trudc 
mat lira khi chay trong d 6 ng co. Cac loai phu gia duroc chia lam hai nhom: 

• Phu gia chi : Bao gom cac chat nhir tetrametyl chi (TML), tetraetyl chi 
(TEL), co tac dung pha huy cac hop chat trung gian hoat dong (peroxyt, 
hydroperoxyt) va do do lam giam kha nang bi chay kfch n 6. Ket qua la tri so 
octan cua xang thuc te dirge tang len. Co ch£ dung phu gia chi nhu sau: 

- Ph^n huy TML trong dong co: 

Pb(CH 3 ) 4 tQC » Pb + 4CH 3 * 

Pb + 0 2 t0C > PbOi 

- Tao chat kh 6 ng hoat ddng: 

R-CH 3 + 0 2 -► R-CTLOOH (chat hoat dong) 

R-CH,OOH + PbO-> -► RCHO + PbO + H-,0 + - O, 

>- - -' “ 2 

chat khdng hoat dong 

Ket qua la bien cac peroxyt hoat dong thanh cac aldehit (RCHO) ben 
virng, lam giam kha nang chay kfch n 6 . Nhung dong thori PbO kdt tua se bam 
tr£n thanh xylanh, ong dSn, lam tic dtfdng nhi 6 n lieu va tang do mai mon. 
Do vay ngircri ta dung cac chat mang de dira PbO ra ngoai. Cac chat mang 
hay dimg la C 2 H 5 Br hoac C 2 H 5 CL co chd tac dung nhu sau: 

C 2 H 5 Br t0c » C 2 H 4 + HBr 
2HBr + PbO ——► PbBr 2 + H 2 0 

Cac san phim PbBr 2 , H 2 0 la chat long, co nhiet do soi thap se boc hoi 
va dirge khi thai dua ra ngoai. H 6 n hop phu gia chi va chat mang goi la mrcrc 
chi. Nude chi rat doc n£n phai nhuom mau de phln biet. 
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* Phu gia khong chi 

Nhu da phan tich d phan tren, chi la phu gia khi cho vao xang lam tang 
tri $6 octan nhieu nh&t (tir 6 den 12 dan vi octan). Tuy nhi6n, do tinh doc hai 
ma hi£n nay nhilu qudc gia da ban hanh luat cam sir dung loai phu gia nay. 
6 Viet Nam, tur thang 7 nam 2001 da bat dau chi£n dich khong su dung xang chi. 

Co mot so giai phap huu hieu de dat tdi tri so octan cao hon khi khong 
six dung chi: 

- Pha tron xang co tri so octan cao (nhir xang alkyl hoa, izome hoa...) 
vao nhien lieu co tri so octan thap. 

- Nang c&p va dira them cac thiet hi loc dau de san xu£t h6n hap xang 
co tri so octan cao. 

- Sir dung cac chat phu gia khong chura chi, nhu cac hap chat chua oxy: 
etanol, MTBE, MTBA, TAME v.v... 

Trong so cac phu gia chira oxy noi tren, etanol va MTBE duac sir dung 
vdi so luang nhi6u nh^t. Ch^ng han nhu* a My, MTBE duac pha tr6n tdi ] 5% 
the tich, etanol tdi 10% the tich. 6 Braxin da pha tron tdi 22% etanol vao 
xang trong nhieu nam. 

Ben canh vi£c tang tri so octan, h6n hqp cua xang vdi phu gia chua oxy 
da giup giam thai hydrocacbon va CO tir xe co sir dung nhi&n lieu. 

Co the thay r5 trj so octan cua m<5t so chat chura oxy di6n hinh trong 
bang III.9. 

Bang III.9 . Tri so octan cua cac phu gia chura oxy 


Phu gia chiifa oxy 

RON 

MON 

Metanol 

127-136 

99 + 104 

Etanol 

120 + 135 

100 +106 

Terf-butanol (TBA) 

104-110 

90 -5- 98 

Metanol / TBA (50/50) 

115-5- 123 

96 + 104 

Metyl fert-butyi eta (MTBE) 

115 4 - 123 

98 -4 105 

Terf-amylmetyl ete (TAME) 

111 4- 116 

98 + 103 

Etyl fed-butyl ete (ETBE) 

110+119 

95- 104 


Tir bang III.9 ta thay, tri so RON cua MTBE vao khoang 115^- 123, do do 
h6n hop 15% MTBE trong xang co tri so octan goc la 87 se tao n&n mot h6n hap 
co tri so RON nim trong khoang 91 den 92, lam tang tir 4 den 5 dan vi octan, 
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tirang duong vdi ham lupng chi tir 0,1 den 0,15 g/1. Ttrcrng tu, trj so octan cua 
etanol la 120 + 135, do do h6n hop 10% cua etanol voi xang co tri so octan la 
87 se tao ra h6n hop co tri s 6 RON vao khoang 90 92. 

2. Phitcmg pJidp hod hoc 

Giai phap pha tron vdi cac chit chua oxy dt tang tri so octan ciia xang mdi 
chi la giai phap tam thcri. Giai phap lau dai hon la phai tim each che bien hoa 
hoc mdfi kinh td nhat di tang tri sd octan. Thdng thudng phai ap dung cac cong 
ngh£ loc dau tien tidn nhlt de chuyen cac hydrocacbon mach thing thanh mach 
nhanh, hoac thanh hydrocacbon vong no, vong thorn co tri so octan cao. Cac 
c6ng nghd loc dau bao g6m cac qua trinh nhir: cracking xuc tac, reforming xuc 
tac... se dupe de c|p toi a phln thur II. 

Trong thanh phan ciia xang con chua m6t lupng nho cac chat S, N, O, trong 
do chit yeu la S. Cac chit nay khi chay tao ra khi g&y an mon thiet bi va ddc hai 
cho ngudi sir dung, chlng han: 

S + O 2 — SO^ 

so, + -o, = so, 

2 ' 

so, + h 2 o = H2SO4 

Vi vly ham lupng luu huynh cang ft cang tot. 

Co the tham khao chi tieu cua mot sd loai xang 6 cac bang sau. 


Bang IJL10. Dac diem ciia mot sd loai xang 



Xang nhe chung clt 

true tidp 

Xang refor- 

Xang 

Cac dac tfnh 

tirdiuthd 

naphtenic 

tir dau thd 
trung gian 

tir dauthd 
parafin’tc 

ming 

cracking 

- RON ban dau 

77 

69 

65 

93 

93 

th£m 0,5% nude chi 

87 

85 

82 

99 

98 

-Ty' trong (dj 5 ) 

0,721 

0,685 

0,682 

0,76 

0,74 

- Ap suat hoi b3o hoa 






Reid (bar) 

0,43 

0,59 

0,59 

0,45 

0,55 

- Thanh phln cat 
(ASTM); 






^°s6i dau 

52 

42 

40 

45 

37 

7° s6 i 10% 

69 

56 

55 

60 

50 

7°sar 50% 

83 

68 

71 

115 

100 

T° S 6i 90% 

103 

84 

93 

170 

158 

^°sdi cuoi 

109 

107 

97 

205 

195 
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Trdn thi trUong hi£n nay cac loai xang cho 6t6 thong dung la Mogas S3, 
Mogas 90, 92, A-76, 92. M 6 t so chi ti£u dac tritng cua xang chi va xang 
khong chi xem d cac bang III-11 den bang ITI.15. 

Tren toan cau, da phan cac mrdc phan cap xang thanh 4 loai chu yeu nhu 
d bang IIL13. 


Bang III.11. Chi ti£u chat liromg cua xang chi 


Chi tifiu 


Xang chi 


Phuang 

MON 76 

RON 83 

RON 90 

RON 92 

ph£p thi; 

1. Tri so octan, min 






- theo phuang ph^p RON 

- 

83 

90 

92 

ASTM D 699 

- theo phuang phap MON 

76 


- 

- 

ASTM D 700 

2. Thanh phan cat phan 

doan 






- 10% V, max 

70 

70 

70 

70 

TCVN 

- 50% V, max 

115 

120 

120 

120 

2698- 1995 

- 90% V, max 

180 

190 

190 

190 


- Bi£m s6i cuoi, max 

195 

210 

210 

210 


* Can cutfi, % V, max 

1,5 

2 

2 

2 


* Can va hao hut % V, max 

4,0 

4,0 

4,0 

4,0 


3, B6 axit, mg KOH/100 ml 

max 

3,0 

3,0 

3,0 

3,0 


4. An m6n tam dong 6 50°C, 

3 h, max 

1A 

1A 

1A 

1A 


5. Ham luctng nhua thurc ttf, 
mg/100 ml, max 

5,0 

5,0 

5,0 

5,0 

ASTM D381 

6, Bp 6r\ djnh oxy hoa, phut, 
min 

900 

240 

240 

240 

ASTM D525 

7. Ham lircng luu huynh tong, 






% kh.L, max 

0,1 

0,15 

0,15 

0,15 

ASTM D1266 

8. Ham luang chi q/l max 

0,17 

0,15 

0,15 

0,15 

TCVN6020-95 

9. Ap suat hoi b§o hoa (Reid) 






d37,8°C, kPa, max 

83 

83 

83 

83 

TCVN5731-93 
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Bang 111.12. Chi tieu chat lugng xang khong chi 


Chi tieu 

Xang khong chi 

Phircfng phap thO 

RON 92 

RON 97 

1. Tri s6 octan, min 




theo phuang phap RON 

92 

97 

ASTM D2699 

theo phuong ph^p MON 

- 

- 


2, Thanh phan cat phan doan, °C 




-10% V, max 

70 

70 


- 50% V, max 

120 

120 

TCVN 2698 - 1995 

- 90% V, max 

190 

190 


- Diem s6i cudi, max 

210 

210 


- Can cuoi, % V, max 

2,0 

2,0 


- Can va hao hut % V, max 

4,0 

4,0 


3. 06 axit, mg KOH/IOOml, max 

3,0 

3,0 

TCVN 2695 - 1995 

4. An mon tam dong d 50°C, 3h, 

1A 

1A 

TCVN 2694 - 1995 

max 




5, Ham lirgng nhga thucte mg/100 ml, 




max 

5,0 

5,0 

ASTM D381 

6. Do <5n djnh oxy ho3, phut, min 

360 

360 

ASTM D1266 

7. Ham Jugng luu hujmh tong, 




% khl, max 

0,1 

0,05 

ASTM D1266 

8. Ham lugng chi, g/l, max 

0,013 

0,013 

ASTM D3237 

9. Ap suat hcfi bao hoa/Reid b 




37,8°C, kPa, max 

83 

83 

ASTM D4953 

10. H£m li/gng benzen, %khi, max 

5 

5 

ASTM D3606 

11. Ham iugng MTBE, % V, max 

10 

10 

ASTM D4815 
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Bang 111.13. Tong quan v£ six plian loai x&ng oto trert th£ gidi hien nay 


Phan loai 

Chi tieu dac trimg cho si/ phan loai 

Tri s6 octan, min 

Ham luong chi 

1. Xang chi thdng dung 

MON: 72 

RON : 80 

td 0,15 + 0,8 g/i 

2. Xang chi co ch£t luang cao 

MON: 86 

RON : 92 

tir 0,15 - 0,6 g/i 

3. Xang khong chi c6 chat luang 

cao 

MON: 85 

RON : 92 

max: 0,015 g/1 

4. Xang khong chi dac biet 

MON: 

RON: 95 

khong 


Bang 111.14. Mot so loai x£ng oto dang luu hanh tren the gidi hi£n nay 


Ph3n loai 

Chi tieu dac trung cho si/ ph^n loai 

Tri sd octan, min 

Ham luang chi, g/l, max 

1, Xang chi thong dung g6m cac loai: 



Xang A-72 

MON 72 

- 

Xang A-76 

MON76 

0,24 

Xang MOGAS-83 

RON 83 

0,15 

Xang MOGAS-86 

RON 86 

0,20 

2 Xang chi/ khdng chi chat li/gng cao g6m: 



Xang MOGAS-90 

RON 90 

0,4/0,015 

Xang MOGAS-92 

RON 92 

0,4/0,015 

Xang AI-93 

RON 93 

0,4/0,015 

Xang MOGAS-97 

RQN97 

0,4/0,015 

3, Xang khong chi dac biet 

RON 97 

0,013 
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Bang 111.15 . Chi ti£u xang cua mot so nutfc tr£n the gidri 


Cac quoc gia 

C4c chi tieu edn b£n 

Trj s 6 octan 

Ham iueng chi, g/l 

Chau Au 

Ao 

MON: 82,5 + 87: RON: 91 + 98 

0,00 + 0,013 

Dan mach 

MON: 83 * 88 

; RON: 92 - 98 

0,00 + 0,013 

Phap 

MON: 85+ 88 

RON: 92 + 97 

0,00 + 0,15 

v 

MON: 85 + 88 

RON: 95 + 97 

0,00+ 0,15 

Hungary 

MON: 82 + 85 

RON; 91 4- 95 

0,00 + 0,015 

Due 

MON: 82,5 + 88; RON: 91 + 98 

0,013 + 0,015 

S6c 

MON: 82 4- 89 

RON: 91 - 98 

0,013 + 0,015 

Bungary 

MON: 78 4- 86 

RON: 86 4- 93 

0,000 + 0,15 

Nga 

MON: 76 + 85 

RON: 92 4- 95 

0,013+ 0,37 

Chau My 

My (Bac My - BM) 

MON: 81 4- 90 

RON: 89+100 

0,01 + 0,03 

Canada (BM) 

MON: 82 + 88 

RON: 91 + 98 

0,01 + 0,01 

Costarica (TM) 

MON: 80 85 

RON: 88 -94 

0,013 + 0,2 

Sanvado (TM) 

MON: 77 + 85 

RON: 8/ 4- 95 

0,013 + 0,07 

Jamaica (Caribe) 

MON: 85 4- 85 

RON: 95 - 95 

0,005 + 0,84 

Achentina (NM) 

MON: 75 + 86 

RON: 85 +96 

0,000 + 0,15 

chile (NM) 

MON: 81 4- 85 

RON: 81 + 95 

0,00 + 0,34 

Colombia (NM) 

MON: 76 + 81 

RON: 84 + 93 

0,013 + 0,13 

P6ru (NM) 

MON: 82 4-88 

RON: 84 +97 

0,000 + 0,46 

Chau Phi 

Algi£ri 

MON'.Khdng QD; RON: 89 4100 

0,001 +0,03 

Benin 

MON: KhbngQD; RON: 83 - 95 

max 0,84 

Brundi 

MON: Khbng QD; RON: 87 4- 95 

max 0,84 

Gabon 

MON: 79 -> 88; RON; 85 + 93 

0,15 + 0,37 

CH Trung Phi 

MON; Khfing QD; RON: 83 + 95 

max 0,84 

Kenia 

MON: Khbng QD; RON: 87 + 95 

0,25 + 0,40 
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Bang III. 15. (tiep theo) 


Cac qude gia 

C^c chi tieu can ban 

Tri sd octan 

Ham lupng chi, g/l 

Libya 

MON: - - 5 - 85; 

RON: 94 + 98 

0,4 + 0,8 

CH. Nam Phi 

MON; 80 * 87; 

RON: 87 4- 97 

0,20 4 0,40 

Uganda 

MON: - 83; 

RON: 83-93 

max 0,84 

Chau A 

Trung Quoc 

MON: min 70; 

RON: 90 - 97 

0,00 + 0,29 

An 06 

MON: Khdng QD; RON: 87 *>03 

0,01 4- 0,42 

Indonesia 

MON; Kh6ng QD; RON: 88 495 

0,00-0,45 

Nhat B3n 

MON: 77 - 88 

RON: 90 -MOO 

khbng chi 

Malaysia 

MON: 77 4- 88 

RON: 85 4- 97 

0,00 - 0,15 

Dai Loan 

MON: 80 - 86 

RON: 92 * 97 

0,00 -4 0,08 

Han Qudc 

MON; 83 + 87 

RON: 91 - 100 

0,00 4- 0,13 

Thai Lan 

MON: 76 4 84 

RON: 87 4 97 

0,00 -r 0,15 

Singapo 

MON: Khflng Q0; RON: 92 * 97 

0,00^0,15 


IIL2.2.5. Xang may bay 

Xang may bay thu6c loai xang cao cip, khong the lay dupe tir mot loai 
xang thuan nhit ma thucmg la hdn hop cua mot sd thanh ph£n dac biet nhim 
thu dtrpc xang co pham chit tot. Xang may bay phai co nhung chi ti£u can 
thidt sau dAy. 

- Tri so octan bing hoac 1dm horn 100; ngoai ra phai dam bao tri s 6 
octan khi hdn hop chay thidu xang, thira khdng khi (h6n hop ngheo) va hdn 
hop chay thfra xang, thieu kh6ng khi (hdn hop giau). D6ng co may bay khi 
lam vide co hai qua trinh: qua trinh cit canh bao gior cung phai sir dung cong 
suit toi da, lucmg xang trong hdn hop phai dupe tang tdi da (goi la hdn hop 
giau). Trong qua trinh bay, co liic d6ng co phai giam cong suat, lupng xang 
giam (hdn hop ngheo). Tri so octan trong truong hop hdn hop giau goi la tri 
so phim do. Ngudi ta the hidn tri so octan cua xang may bay bing ph£n so, 
trong do: tu sd la tri sd octan, miu sd la tri sd pham d6. Vi du xang loai B 
100/130 thi 100 la tri sd octan, 130 la tri sd phim do. 
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- Thanh phln c£t phan doan cua x&ng may bay phai lay hep (tir 40 d£n 
180°C) de tranh co nhidu c£u tir nhe tao nut hdi trong he thd'ng cap lieu, va 
co nhidu cti u tir nang, vi khi chay se chay khdng hoan toan tao can. 

- Ham lugng olefin phai thap (< 3%) de tranh su trung hop tao nhua, 
lam cho xang bi bien mau va khdng bao quan dugc lau. 

Xang may bay thuong la xang pha tron, vf du, xdng loai B 100/130 thu 
dirge bing each trdn xang cracking xuc tac vdri nhung thanh ph&n cao octan 
nhu izo-o ctan. XSng B 91/115 la xang pha trdn gifta xang cracking xuc tac, 
xang chung c&t true tiep va cac thanh phan cao octan. Bang III. 16 cho bi£'t 
chi tieu chat lugng cua xang may bay theo TOCT cua Lien X6 (cu). 

III.2.3. Cac ung dung khac cua xang 

Ngoai c6ng dung chinh la nhien li&u, xang con dugc sir dung lam dung 
moi hoac nguyen lieu cho t<3ng hop hoa ddu. 

IIL23.L Xang lam dung moi 

Phln doan xang dugc sir dung lam dung moi trong cong nghiep son, cao 
su, keo dan; ngoai ra, sir dung de trlch ly chat beo (dau mo dong thuc vat), 
trong edng nghiep huong lidu, dirge 

Trong cac loai dung mdi, pho bi£n la xang parafinic (nhu hexan, heptan, 
octan...) va aromatic (nhu benzen, toluen, xylen...). Th6ng thuerng xang dung 
moi Uy true tiep tir ddu mo la xang parafinic, co ham lugng hydrocacbon 
thorn thap (< 5%). NhGng dung moi co ham luong thorn cao (40 den 99%), 
phai Hy tir phan doan nang cua qua trinh reforming. Cac ITnh vuc ung dung 
khac nhau cua xang xem dr bang IIL17. 

II1.2.3 .2, Xang Idm nguyen lieu cho tong hop hod dau 

Xang sir dung lam nguyen lidu cho tong hop hoa dau con goi la ph&n 
doan naphta. Tir ph&n doan nay ngircri ta san xuat dugc cac hydrocacbon 
thorn khac nhau nhu benzen, toluen, xylen, etylbenzen. Ngoai ra, con thu 
dugc cac olefin nhe nhu etylen, propylen, butadien... 

De thu dugc cac hydrocacbon thorn (BTX), ngircri ta sir dung cac phan 
doan hep khi chung cat. 

♦ Ph4n doan 60 85°C: Phan doan chufa metyl xyclopentan, xyclohexan 

cho hidu suat benzen cao nh£t. 
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Bang III.]6. Cac loai xSng may bay theo TOCT 1012 - 54 


Chi tieu hoa ly 


Loaixang 


B 100/130 

B 95/130 

B 91/115 

BA 

1. Ham lucng chi 

2,7 

3,3 

2,5 

2,7 

2 . Tri so octan theo MON (kh6ng kdm) 

98,6 

95 

91 

- 

3. Tri s 6 octan theo R-100 (khfing kdm) 

100 

- 

- 

• 

4, Tri stf pham do trong h6n hap gi&u 
(khdng kern) 

130 

130 

115 

160 

5. Nhidt luang ch6y> kcal/kg 

10,300 

10.300 

10,300 

10.400 

6. Th&nh phan cat, °C 
- T° S#1 a4u {khong kem) 

40 

40 

40 

40 

■ T ° s6i (khdng k6m) 

75 

82 

82 

75 

- T° s4i 50% (kh6ng k6m) 

105 

105 

105 

105 

- T° s6i 90% {khong k6m) 

145 

145 

145 

145 

- T° s4 , CU 6i (khflng kem) 

180 

180 

180 

180 

- Can va hao hut, %, (kh6ng kdm) 

2,5 

2,5 

2,5 

2,5 

7. Ap suat hai, mmHg (kh6ng k§m) 

240 

220 

220 

240 

8. Tri s<5 axit tinh theo mg KOH/100 ml 
xang (khdng qu£) 

1 

1 

1 

2 

9. Nhiet d6 k 6t tinh ban dau tFnh theo 

-60 

-60 

-69 

-60 

°C (khOng qua) 

10. H£m lL/gng S, %(khong qu£) 

0,05 

0,05 

0,05 

0,05 

11. Tri s6 i6t, tmh theo idt trong 

100 g xang(khOng qu4) 

12 

12 

10 

6 

12. An mOn tam ddng 

giO nguyen 

giO nguySn 

gift nguy&n 

giO nguy£n 

13, Axit va kiem tan trong nude 

kh&ng co 

kh6ng co 

khong cd 

khong co 

14. Tap chat vd nerde 

khdng c6 

khAng co 

kbdngco 

khpng c6 

15. M^u sac 

trong sutft 

trong sutft 

trong $u6t 

trong snot 
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Bang 111.17 . Cac ling dung cua xang dung moi 


Loai dung mbi 

Kho£ng soi, °C 

Muc dich sir dung 

A 

40 -100 

Keo, cao $u, tiy vet mcr. 

B 

60 + 80 

Trich ly dau mo, chat bbo, che tao nude hoa 

C 

70 + 100 

Trich Jy dau m3, chat bdo, edng nghibp cao su 

D 

95 + 103 

Khir nude cilia rirou. 

E 

100 - 130 

Cbng nghibp cao su, son, tay ban. 

F 

100- 160 

Cbng nghibp cao su, son. 

G 

30-75 

Trich ly huong lieu, san xuSt dugc li&u. 

White Spirit 

135 + 205 

Son, vecni (thay dau thbng), 


• Phan doan 80 + 100°C: Ph&n doan chura naphten C 7> cho hieu suit 
toluen cao nhat. 

• Phan doan 105 + 140°C: Phdn doan chlia naphten C$, cho hieu suit 
xylen cao nhit. 

Nhu v&y, ph£n doan xang cua dau mo ho naphtenic thich hop hem ca de 
san xuat hydrocacbon thorn, vi co t6ng ham luong naphten va thorn cao, 
dirge die trimg boi chudn sd: 

N + 2Ar 

trong do N la ham lirong naphten (%); Ar la ham lirong aromat (%). 

Ngtroc lai, ph&n doan xang cua ho parafinic lai tot hom cho viec san xuat 
cac olefin. 

Xang dung de che bien hoa hoc can phai rit sach, vi neu trong xSng co 
nhi£u S, N, O, se lam ng6 ddc xiic tac trong qua trinh che bien. Vi du, de tao 
ra hydrocacbon thorn, phai ti£n hanh reforming. Xiic tac suf dung la kim loai 
mang tren chit mang la axit r^n (th6ng thirdfng la Pt/AUC^). Cac chit chua 

luu huynh se lam ngo doc trung tarn kim loai. Cac chit chura nito (thuemg co 
tinh baza nhu pyridin, quinolin...) lam ngo d6c cac trung t&m axit. Ngoai ra, 
sir co m&t cua cac kim loai co trong xSng se lam cho xuc tac hoan toan 
kh6ng cd kha nang tai sinh. Vi v^y y£u cau ve ham lirong cac chat di th£ va 
kim loai nang co trong xang phai nhu sau: 
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Ham lugng S < (10 +15). 10 -4 % trong lirgng. 

Ham lugng N < 1.10 -4 % trong lugng. 

Ham lugng Hg, Pb < 5. l(T fi % trong lugng. 

Ham lugng As < 1.1CT 7 % trong Itrcmg. 

III.3. PHAN DOAN KEROSEN 

Ph^n doan nay con goi la ddu lira; co nhiet dd s 6 i tu 180 den 250°C, bao 
gom cac hydrocacbon co sd cacbon tir C n d£'n C 15 , C 15 . 

111.3.1. Thanh phan hoa hoc 

Trong phan doan nay, hau het la cac / 2 -parafin, rit it Zio-parafin. Cac 
hydrocacbon naphtenic va thom, ngoai loai co cau true m 6 t vong va nhieu 
nhanh phu, con co mat cac horp chat hai hoac ba vong, dac biet loai naphten 
va tham hai vong chiem ph&n ldn. Trong kerosen bat dau co mat cac hap 
ch£t hydrocacbon co c&u true h 6 n hop giua vong thom va vong naphten nhir 
tetralin va dong dling cua chung. Cac hop chat chufa S, N, O tang din. Liru 
huynh dang mercaptan giam dan, xuat hien liru huynh dang sunfua. Cac chat 
nito vdi ham lugng nho, dang quinolin, pyrol, indol. 

111.3.2. tJng dung 

Phftn doan kerosen su dung chu yeu cho hai muc dfch: lam nhien lieu 
phan luc va ddu hoa dan dung, trong do nhien lieu phan luc la ufng dung chfnh. 

111.3.2 J. Kerosen lam nhien lieu phan luc 

* Dong cd phan life (hinh 111.3) 

Nguy£n ly hoat d 6 ng cua d 6 ng co phan luc khac vdi nguyen ly lam viec 
cua dong co piston; do la nher nang lugng dong khi de bien doj thanh co n£ng 
chay tuabin. 

May nen khi hut khong khi va tjen hanh nen tdi ap suat cao, thudng ap 
suat tang 5, 10, 20 lan hoac cao hon. Kh 6 ng khi nen dirge dua tu may nen 
vao buong chay. 6 d&y, nhi£n li&u da dugc phun va bay hoi, hoa tron vdi 
khong khi tao thanh h 6 n hop chay. Sau do tia lua di£n dugc bat len m 6 t \in, 
lam toan klioi nhien lieu bung chay. H 6 n hop sau khi chay sinh cong rat 
manh d tuabin va nhir viy da bien doi noi nang dong khi thanh cong co hoc. 
Co nang nhan duoc tren true tuabin dung di quay may nen. Phin d 6 ng nang 
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quan trong con lai duqc dan nor qua tuye va ra ngoai vdi tdc d6 lcrn tao mot 
phan lire tac ddng len dong cor (tai nhirng co ciu edng tac nhir canh quat may 
bay, roto chan vit tau thuy, true tau hoa,...) lam dong cor chuyen dong. 

Nhiet do khong khi trade tuabin len tdi 1200 den 1300°K. Khong khi 
duqc chia thanh dong trade khi di vao budng ddt. Dong kh6ng khi dau tien 
di qua lam xoay vao khu vac voi phun lam mat than voi phun va ngan can 
tao can mudi nbiSn lieu. Dong khdng khi thu 1 hai daqc dua vao budng chay 
qua 15 trade trong dng lira, dam bao chay h6n hqp d 2300 den 2500°K rdi sau 
do giam nhiet do xudng con 2000°K. Dong khdng khi thu ba dua vao budng 
dot qua day 15 sau vao vting hoa tron, lam giam nhiet do ddn gia tri bao dam 
do ben cua canh quat tuabin. 

Nhu v&y, qua trinh chay trong dong ca phan lqc xay ra lien tuc trong 
dong khdng khi chuyen ddng nhanh; vi vAy co rat nhieu y6u to anh hudng 
den mdc dd chay hoan toan. Trong do, yeu 1 6 chinh la: nhipt do, ap suit va 
thanh phdn h6n hqp. 



Hinh KIL3. So 66 bu6ng 66i dCng ca ph^in lire 
a. Vung phun vi bay hai; b. Vung bat ch&y vi chay; c. Vung hoi tr6n vi lam mat 
sin pham chiy. 1. V6i phun; 2. Bp lam xo£y; 3. V6; 4. 6ng lira. 

* Anh hudng c ua ban chat nhien lieu den qua trinh chay 

Do dac diim cua qua trinh chay nhi£n lieu trong ddng ca phan lqc, yeu cau 
ddi vdi nhidn lidu phan lqc la cin phai co tdc do chay cao, di dang boc chay khi 
co tia lira didn, co nhiet nang Ion, chay dieu hoa, co ngon lira 6n dinh va chay 
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hoan toan khdng tao can. 

Yeu cau v4 nhi6t chay cho nhi£n lidu phan Inc phai 1cm han 11,200 
kcal/kg; do vay cac ^-parafin cho nhiet chay cao horn ca (hinh III.4). Mat 
khac may bay phan lire thurdmg lam viec cv dd cao tren 10 km so voi mat dat, 
tai do nhidt do khdng khi co khi xuong tdi -50°C nfcn y6u cau nhien lieu 
phan lire phai co do linh ddng rat cao (kh6ng bi ket tinh a nhiet do thip). 
Durng ve mat nay, cac hydrocacbon naphtenic to ra Mu viet hem. Con cac 
^-parafin co phan tir luomg 16m dd tao tinh thd lam tic voi phun va mit tinh 
linh dong, gay nguy hiem cho may bay. 

Nhiet nang khi ddt chay cac loai hydrocacbon giam theo day sau: 

Parafin > naphten > aromat 

Ngoai yeu ciu v£ nhiet chay, nhien li£u con phai chay hoan toan, khdng 
diroc tao ede, tao tan, vi nhung chat nay se lam tic voi phun. Ve milt nay thi 
hydrocacbon thorn khdng dat yeu cau (tao nhidu coc). Muc do tao tan va tao 
coc cua cac hydrocacbon sip xep theo day sau: 

Hydrocacbon them > olefin > izo-parafin, naphten > n-parafin 

12 
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Hinh IIU. Nhi6t chay cua c3c loai hydrocacbon khac nhau. 
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Di danh gia kha nang tao can cacbon, ngiroi ta sir dung dai luqng "'chieu 
cao ngon Ida khong khoi do la chieu cao toi da cua ngon Ida kh 6 ng co khoi 
tinh bang mm. khi ddt nhidn lieu trong den diu tieu chu^n. Chieu cao ngon 
lira khong khoi cang cao chting to nhi£n lieu chay cang hoan toan. Chi£u cao 
cang th£p, kha nang tao can cacbon cang Ion. Cac n-parafin cho chieu cao 
ngon lira khdng khoi cao nha't. 

n-parafin > izo-parafin > naphten > aromat 

Nhu v&y, trong thanh phin kerosen, parafin va naphten la cac cau tir thtch 
hop nh&'t cho qua trlnh chay trong dong ca phan luc; ham luqng cua chung 
nAm trong khoang: vtii parafin tir 30 den 60%; vcri naphten tir 20 d 6 n 45% 

Khi trong nhi£n lieu co nhieu hydrocacbon thorn, phai ti£'n hanh loai bdt 
sao cho con lai khoang 20 d£n 25%. Cac n-parafin co phan tir luqng lefn d t bj 
ket tinh, con tao khung tinh th£ lam cho cac ph&n tir nho chui vao trong, lam 
mat tinh linh d 6 ng, do v&y cung c5n phai tach bdt. Thuc te chi cho phep h 6 n 
hop nhien lieu phan lire bit dau mat tinh linh dong 6 -60°C. 

Vi cac may bay phan luc lam viec 6 tren cao, ap suat khi quyen giam 
manh, d£ tranh su boc hoi manh, tao cac nut hoi trong he thong, y 6 u ciu 
nhien li£u phan luc phai co ap suit hoi bao hoa vao khoang 21 kPa a 38°C 

Cac hop chit phi hydrocacbon chtia trong phan doan kerosen co anh 
huemg xiu den tinh chat sir dung cua nhien lieu. Cac chat chtia S khi chay 
tao SO 2 , SO 3 gay an mon 6 nhiet d 6 thip, d 6 ng thoi con gay can bam trong 

budng ddt, chii yeu la nen di 6 n, voi phun, tuye thoat san phim chay, gay tro 
ngai cho qua trlnh. Cac chit chtia oxy nhu phenol, axit naphtenic deu lam 
tang kha nang an mon cua thimg chtia, 6 ng din nhien lieu. Cac chat chtia 
nito lam cho nhien lieu kem 6 n dinh, bien mau. Cac kim loai nang, nhat la 
V, Ni nim trong san phim chay d nhiet d 6 cao, khi dap vao tuabin chinh se 
gay an mon va pha hong cac chi tiet cua tuabin, do vay quy dinh ham luqng 
S m „ la 0,3% TL. 

Hien nay 0 Viet Nam chii yeu sir dung loai nhien lieu phan luc cua Nga. 
Co the tham khao mdt so chi tidu cua cac loai nhien lieu phan luc trong bang 
III. 18. 

III3.2.2. Kerosen lam dau hod dan dung 

Tir phan doan kerosen, vtii khoang s 6 i 200 d 6 n 3l0 l 'C co th£ san xuai 
dau hoa, su dung lam dau hoa dan dung nhu: thap sang, dun n£u. Dac tinh 
quan trong ia chieu cao ngon lira khong khoi. De* dam bao ngon lira sang 
dep, ro, deu, chieu cao nay phai Ion hem 20 mm. Nhu vay, hydrocacbon 
parafinic va naphtenic dap ting yeu cau nay, Nhien lieu chtia nhieu hydro- 
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cacbon tham se cho chieu cao ngon lira khong khoi nho ban 20 mm, dong 
thoi ngon lua do, tao nhieu tan. Neu trong nhien lieu chira nhi£u 1 lTu huynli, 
khong nhffng gay doc hai true tiep cho nguai sir dung ma con lam cho bong 
den ma di, khong dam bao cuong do chieu sang cua ngon lira. Chi tieu v£ 
dau hoa dan dung cua Viet Nam xem b bang III. 19. 


Bang 111.18. Cac chi tieu cua nhi£n lipu phan lire 


Chi tieu 
chat luang 

Phuong 
phap thft 

Muc qui 
dinh h^ng 
Petrolimex 
nhap khau 

Philipine 

SNG 

Phi/ong 

phapthir 

Muc qui 
dinh 

Phirong 
phap thir 

Mire qui 
dinh 

T9trgnga15°C, 

ASTM-D1298 

0,780+0,840 

ASTM-D1298 

0,75^0,840 

G.3900 

max 0,775 

Ham luang S, 

%TL 

ASTM-D1226 

max 0,30 

ASTM-D1226 

max 0,30 

G.1921 

max 0,10 

Di^m d6ng 
dac, °C 

ASTM-D2386 

max -47,00 

ASTM-D2386 

max —47,0 

G.5066 

max -55,0 

Nhiet do chdp 
chay cockin,°C 

ASTM-D56 

min 40,00 

ASTM-D56 

min 10,0 

G.6356 

min 28,00 

Diem khoi, mm 

AST M-D1322 

min 20,00 

AST M-D 1322 

min 19,0 

G.433 

min 25,00 

An mdn dong 

ASTM-D130 

1 (2h/100°C) 

ASTM-D130 

1 (3h/50°C) 



Dp nhdt, cSt 

ASTM-D445 

max 8,0 
d-2Q°C 

ASTM-D445 

max 8,0 
o-20°C 

G.33 

min 1,25 
cf+20°C 

Nhipt trj, kj/kg 

ASTM-D4529 

min 40000 



G.11065 

min 43120 

Nhi/a (hire te 
mg/100ml 

ASTM-D831 

max 4,0 



G.1567 

max 4,0 

Mau saybolt 

ASTM-D156 

min 25,00 





Th^nh phan c£\ 
-Diemsoidau, °C 
- Diem cat 50%, °C 
-Bipm sOi cuoi,°C 

ASTM-D86 

max 160,00 

max 250,00 

max 300,00 

ASTM-D86 

max 300,0 

G.2177 

min 135,00 

max 225,00 

max 280,00 

(di&n cat 98%) 
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Being III.19. Chi tieu dau hoa dan dung theo tieu chuan Vi£t Nam 


Cac chi ti&u 

Phuong phap thu 

Mdc qui dinh 

M3u sayboit 

ASTM-D156 

min 20 

Axit tdng, mg KOH/g 

ASTM-D3242 

max 0,002 

Chi^u cao ngon lira khong khdi, mm 

ASTM-D1322 

min 19 

Thanh phan cat ph^n doan, °C 



- Diem sbi dau 


min 144 

- Diem cat 50% 


min 200 

- Diim cat cuoi 


min 277 

- Can trung binh 


max 1,00 

H&m lupng luu huynh, %TL 

ASTM-D1266 

max 0,1 

Diem chdp chay coc kin, °C 

ASTM-D93 

min 36 

Lupng nhua thuc te, mg/100 ml 

ASTM-D381 

max 1 

06 nhdrt or 20°C, cSt 

ASTM-D445 

max 3,5 

An mon dong, 2 h/100°C 

ASTM-D130 

1 

Khoi lupng rieng b 15°C, g/cm 3 

ASTM-D1298 

max 0,83 


III.4. PHAN DOAN GASOIL NHE 

Gasoil nhe, con goi la phan doan dau diezen, co khoang nhiet d6 soi tir 
250 den 350°C, chura cac hydrocacbon co so cacbon tu C 16 den C 20 , C 21 . 

III.4.1. Thanh phan hoa hoc 

Phan Lem trong phan doan nay la cac H-parafin, /ro-parafin, con hydro- 
cacbon thorn r4t it. O cuoi ph&n doan co nhung n-parafin co nhiet do ket tinh 
cao, chung la nhung thanh phan gay mat tinh linh dong cua phan doan a 
nhiet do thap. Trong gasoil, ngoai naphten va thorm hai vong la chu yeu, 
nhung chat co ba vong bit dau tang len va con cac hop chit vcri ciu true h6n 
hop (giua naphten va thorn). 

Ham luemg cac chat chura S, N, O tang nhanh. Luu huynh chu yeu b 
dang disunfua, di vong. Cac chat chura oxy (d dang axit naphtenic) co nhidu 
va dat cue dai a ph£n doan nay. Ngoai ra con cac chit dang phenol nhu 
dimetylphenol. Trong gasoil da xuat hien nhua, song con it, trpng lupng 
ph&n tu cua nhua con thip (300 * 400 d.v. C). 
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III.4.2. ting dung cua phan doan gasoil 

Phan doan gasoil ciia dau mo chu ydu diroc sir dung lam nhidn lidu cho 
dong co diezen; m6t loai nhien lieu ma hien nay tren the gidi sir dung r£t 
phd bidn. De hidu ro ban chat chay cua loai nhien lieu nay, phai xem xet 
nguyen tic lam vide ciia dong CO didzen. 

111.4.2A. Dong co’ diezen 

Dong co didzen (hinh TIT. 5) ciing lam viec theo nguydn tic 4 ky nhu 
dong ccr xang, nhung khac ddng co xang d ch<5: 

Trong ddng co xang: hdn hop nhien lieu va khong khi duefe bde chay 
sau khi nen didn diem lira; con d dong co didzen, hdn hop nhien lidu dude 
dua vao xylanh, d do khong khi da duoc nen trude va da co nhiet d6 cao, 
nhien lidu se tu boc chay. 



Hinh KII.5. M6 hinh bu6ng dot cua dong co diezen. 

1- Thanh truyen; 2- Xylanh; 3- Piston; 4,7- Voi phun nhien lieu; 5- Van nap khong khi; 

6- Van thai sin pham chay; 8- Diem chet tren; 9- Diem chet dudi. 

Ddng co xang co ty sd nen thip hon so vdi dong co diezen (ty sd nen la 
ty sd gifra th£ tich ciia xylanh khi piston nim d vj tri diem chet dudi va diem 
chet tren so vdi phin the tich chet d phin trdn). Vdi dong co xang, ty le do la 
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tir 7/1 66 n 11/1, con d6ng cc di£zen la tir 14/1 din 17/1; vi vay dong ca 
di£zen co c6ng suat lofn han ddng ca xang trong khi tieu hao cung mot luang 
nhien lieu. 

* Nguyen ly lam vice: Hanh trlnh d6ng ca diezen theo 4 chu ky: but, 
nen, chay, thai. Khi piston di tir diim chet tr£n xudng diim chet dudi, van 
nap mo ra, khong khi ditac hut vao xylanh; sau do van nap dong lai; piston 
lai dj tu diim chit dudi len diem chat tren, thuc hien qua trlnh nen kh6ng 
khi. Do bi nen, ap su£t tang, din den nhiet do tang, co thi tori 500 den 
700°C. Khi piston din gan diim chet tren, nhien ii£u duac phun vao xylanh 
(nhd bam cao ap) duai dang suang, khi gap khong khi d nhiet do cao se tu 
boc chay. Khi chay, ap suat ting manh day piston tir vi trf diim chet tren 
xudng diem chet dudi thuc hi6n qua trinh dan nd sinh cong co ich va duac 
truyin qua he thong thanh truyen lam chay may. Piston sau do lai di tu diim 
chet duai len diim chet tr£n di thai san phim chay ra ngoai qua mot van thai 
va ti£p tuc thuc hien hanh trinh mdi. 

IIL4.2.2. Ban chat cua qua trinh chay 

Nhien li£u sau khi phun vao xylanh khong tu chay ngay, ma phai co mot 
thai gian de oxy hoa sau cac hydrocacbon trong nhi£n lieu, tao hap chat 
chtia oxy trung gian, co kha nang tu bdc chay. Khoang thdi gian do goi la 
thdi gian cam ting hay thdi gian chay tri. Thdi gian cam ting cang ngan cang 
tot, luc do nhien li£u se chay dieu hoa. 

Nhu vay, di co thdi gian chay tri ngan thi trong nhien lieu phai co 
nhieu cac chat n-parafin, vi cac cau tir nay di bi oxy hoa, tuc la rat di tu bdc 
chay. Con cac zzo-parafin va cac hap chat hydrocacbon tham r£t kho bi oxy 
hoa nen thdi gian chay tri dai, kha nang tu boc chay kern, Co thi sap xep thti 
tu theo chiiu giam kha nang oxy hoa (tuc la tang thdi gian cam ting) cua cac 
hydrocacbon nhu sau: 

rj-parafin < naphten < fl-olefin < /zo-naphten < izo-parafin 
< /zo-olefin < hydrocacbon thorn 

Nhu vay, quy luat ve anh hudng cua thanh phan hydrocacbon den tinh 
chat chay cua nhien lidu trong ddng ca diezen hoan toan nguac vdi tinh chat chay 
trong ddng ca xang. 

IIL4.2.3. Tri so xetan 

Di dac trung cho kha nang tu bdc chay cua nhien li£u diezen, ngudi ta 
sir dung dai luang tri s<5 xetan. Tri so xetan la dan vi do quy udc, dac trung 
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cho kha nang tir bdt lira cua nhidn li£u diezen, la mot so nguyen, co gia trj 
dung bdng gia tri cua h6n hcrp chuSn co cimg kha nang tu bit chay. H6n hap 
chudn nay gom hai hydrooacbon: /?-xetan (Cj 6 H 3 4 ) quy dinh la 100, co kha 
nang tir bit chay t6t va a-metyl naphtalen (ChHkj) quy dinh la 0, co kha 
nang tu boc chay kem. 

Cac hydrocacbon khac nhau deu co tri so xetan khac nhau: mach thing 
cang dai, tri so xetan cang cao; nguoc lai, hydrocacbon thorn nhieu vong, tri 
so xetan thdp (bang III.20). 


Bang 111,20. Trj so xetan ciia mot so hydrocacbon 


Hydrocacbon 

C6ng thirc 

Trj 5(5 xetan 

n-dodecan 

C 12 H 2 6 

75 

3-etyldecan 

c 12 h 26 

48 

4,5-diety loctan 

C12H25 

20 

n-hexadecan (xetan) 

C 16 H34 

100 

7,8-dimetyl hoxadecan 

C 16 H 34 

41 

n-hexadexen (xeten) 

^16^34 

91 

5-butyl dohexen 

0-16^32 

47 

n-hexyl benzen 

^16^32 

27 

n-heptyl benzen 

Ci 3 H 2 o 

36 

n-octyl benzen 

Ci 4 H 2 2 

51 

a-metyl naphtalen 

CnH 10 

0 

butyl naphtalen bac 3 


3 

butyl decalin bac 3 

C 14 H 26 

24 

n-dodexyl benzen 

^18^30 

60 


Phan doan gasoil chUng cdt true ti£p tir dau mo parafinic bao gicr cung 
co tri so xetan rdt cao. Vi du, tri s 6 xetan ciia gasoil tir ddu mo Bacu: 60; tir 
dau mo Grosny: 75 -z- 80. Noi chung, gasoil khai thac true tiep tir ddu mo 
khong edn qua qua trinh bien doi hoa hoc nao ma van thich hop de sir dung 
lam nhien lidu diezen. Y6u cdu ve tri s 6 xetan cua dong ca diezen t6'c dd 
chrLm (duai 500 vg/ph) chi edn trong khoang 45 d£n 50. V6i dong ca diezen 
chay nhanh (500 d6n 1000 vg/ph) chi edn tr£n 50. 
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Neu tri so xetan cao qua se khong c£n thiet vl gay lang phi nhien lieu, 
mot so thanh phan nhi£n lieu trtfdc khi chay, cr nhiet do cao trong xylanh bj 
thieu oxy n£n phan huy thanh cacbon tir do, tao thanh muoi, theo phan ting: 

C x H y * c > xC + ^ H 2 

Neu tri so xetan thap se xay ra qua trinh chay kich n 6 do: trong nhien 
lieu co nhidu thanh phan kho bi oxy hod, khi luqng nhien li 6 u phun vao 
trong xylanh qua nhieu mdi xay ra qua trinh tii chay, ddn d£n chay cung m 6 t 
luc, gdy toa nhidt manh, ap suat tang manh, dong co rung gidt,... goi la chay 
kich n 6 . 

De tang tri so xetan, co thd them vao nhien lt£u cac phu gia thuc day 
qua trinh oxy hod nhir: /ro-propyl nitrat, //-butyl nitrat, amyl nitrate. Vdi 
luqng khoang 1,5% the ti'ch, chat phu gia co the lam tang tri s 6 xetan leu 15 
den 20 don vj. 

IIL4.2.4 . Anh hud'ng cua cac hop chat phi hydrocacbon 

Cac chat chtra S lam cho chat lirong nhien lieu xau di, vi khi chay tao ra 
SOo, SO 3 gdy an mon manh; ngoai ra cac hop chdt cua S phan huy tao ra can 
rdt cung bam vao piston, xylanh. 

Cac chat chira oxy nhuf axit gdy an mon; cac muoi cua axit nay hoa tan 
trong nhien li&u lam cho nhien lieu bien mau, dong can, tang do mai mon. 

Cac chat nhifa khong bi chay hoan toan, bi phan huy tren xylanh, tao 
coc, mai mon lam giam do kin giua piston va xylanh. 

III.4.3. Xu the hoan thien pham cap nhien lieu diezen (DO) 

Hien nay, tren the gidi co xu hirdng diezen hoa cac loai dong co. Nhir 
vdy, nhien lieu diezen se dtrqc su dung ngay cang nhidu hon so vdi nhi£n 
lieu xang. Co the tham khao cac uu die’m cua dong co sit dung nhien lieu 
diezen qua cac th 6 ng so sau: 

- Dong co diezen co ty so nen cao hon so vdi dong co xang, nen cho 
cong suat Idn hon khi sir dung cung mot luqng nhien lieu. 

- Nhien lieu diezen re hon so vdi xang do khong phai qua cac qua trinh 
che bien. 

- Khi thai cua ddng co diezen khong doc hai bang khi thai cua dong co 
xang, do nhien lieu DO khong can co phu gia. 
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Vi cac ly do tr£n, dong co diezen va nhien lieu DO ngay cang phat trien 
va co ring dung rong rai. 

Viec hoan thien phftm cap, chat lupng nhien lieu diezen co y nghTa to 
ldn trong viec n&ng cao nang suat thiet bi, tuoi tho dong co, bao ve moi 
trudng sinh thai; bao gdm cac van d 6 sau: 

a. Giam ttfi thieu lupng NO x va mudi rin trong khi thai cua dong co: 
bdng each tuan hoan khi thai, sir dung bo xuc tac. 

b. Giam toi thieu lupng luu huynh (S < 0,5%). Tham chi a My, Nhat, 
Han Qudc: S < 0,05% trong lupng. 

c. Giam ham lupng hydrocacbon thcfm (la cac cau tir co tri so xetan thap 
va doc hai) xu 6 ng con thdp hon dudi 20 % the tfeh. 

De' danh gia chat lupng cua nhien lieu diezen, ngoai tri sd xetan la chi 
tieu chinh,.con su dung hang ioat cac thdng so khac nhir: thanh phan cat, do 
nhdt, ty trong, ham luong luu huynh, nhi&t do chdp chay... Co the tham khao 
chi tieu cua mot sd loai nhien lieu diezen trong bang 111.21 va bang TIL 22 . 

Co the san xuat nhien liau DO bang each chUng cdt true tiap dau tho va 
lay phan doan co nhi&t do s 6 i 250 ddn 350°C. Tuy nhien de co DO cho mua 
ddng can phai tach bdt //-parafin co phan tu lupng ldn de khong can trer den 
qua trinh phun nhien lidu (vi cac chat nay co do nhdt qua ldn khi giam nhiet 
do, lam mat kha nang linh'ddng). 

IIL5. PHAN DOAN GASOIL NANG (PHAN DOAN DAU NHCJN) 

Vdi khoang soi tb 350 den 500°C, phan doan nay bao gom cac hydro¬ 
cacbon tir C 21 -s- C 35 , ho£c co the ldn tdi C 40 - 

IIL5-1. Thanh phan hoa hoc 

Do co phan tir hrpng ldn, thanh phdn hoa hoc cua phan doan diu nhdn rat 
phufc tap: cac n- va /ro-parafin ft, naphten va thorn nhieu. Dang cdu true hon hop 
tang (bang III.23). 

Ham lupng cac hop chat cua S, N, O tang manh: hon 50% lirpiig luu 
huynh co trong ddu mo tap trung a phan doan nay, gom cac dang nhu disunfua, 
thiophen, sunfua vong... Cac chdt nito thudng d dang d 6 ng dang cua pyridin, 
pyrol va cacbazol. Cac hop chdt oxy d dang axit. Cac kirn loai nang nhu V, 
Ni, Cu, Pb,...; cac chdt nhua, asphanten ddu co mat trong phan doan. 
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Bang 111.21. Ma hieu va chi tifcu kj thuat cua nhien li6u diezen thong dung 
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Bi£m dong dac, °C ASTM-D97 max 9,00 3753-1995 

-MOadOng 1/10 + 31/3 
- Mua he 1/4 + 30/9 















































Bang 11122 . Ma hieu va chi tieu ky thu$t cua nhien lieu diezen cao lac 
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ThOng thufrng, ngudi ta tach phan doan diu nhdn bang each chung c£t 
chan khOng ph&n can ddu mo, dt tranh phan huy cac chat 6 nhi£t do cao. 


Dau th6 


chi/ng cat 


b ap suat thirong 


Xang 

Kerosen > 
0i6zen 
Can mazut 


Scin pham trang 


chimgclt 
chin khong 


D5u nhdn 


Bang 111.23. Thanh ph4n hydrocacbon trong dau nhdn (mo Poncacity) 


Loai hydrocacbon 

% the tich trong dau nhdn 

n-parafin 

13,7 

izo- parafin 

8,3 

Naphten 1 vong 

18,4 

Naphten 2 vdng 

9,9 

Naphten 3 v6ng 

16,5 

Hydrocacbon thorn 1 v6ng + naphten 

10,5 

Hydrocacbon thorn 2 v6ng + naphten 

8,1 

Hydrocacbon thorn 3 v6ng + naphten 

6,6 

Hydrocacbon thorn nhi4u vong ngung tu vdi cac chat 


phi hydrocacbon 

8,0 


III.5.2, tfng dung ciia ph&n doan de san xuat dau nhdn 

IIL5.2.L Cong dung cua dau bdi tran 

a. Cong dung lam giam ma sat 

Muc dfch c a ban cua dau nhdn D b6i tron gitfa cic b£ mat tiep xuc cua 
cac chi ti£t chuyOn d6ng nham giam ma sat. M£y moc se bi mon ngay n£u 
khOng co d£u b6i tron. N£u chon dung din bOi tron thl hd s 6 ma sat giam tir 
100 d£n 1000 \in so vdi ma sat khO. Khi cho dau vho may vdi mOt lcfp du 
diy % dSu se xen ke gitra hai hi mat. Khi chuy^n dOng, chi cd ede phan tir diu 
nhdn trirot l£n nhau. Do do may m6c lam vi£c nhe nhang, ft bj mon, giam 
duoc c6ng tieu hao vA ich. 

b . Cong dung lam mat 

Khi ma sdt, kim loai nong len, nhtr vdy m6t luqng nhiSt da duoc sinh ra 
trong qud trinh do. Luqng nhidt Ion hay nho phu thude vao he s 6 ma sat, tai 
trong, 1 6 c dd. T6c dd cang ldn thi luqng nhiet sinh ra cang nhieu, kim loai se 
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bi nong l£m may mdc lam vide m£t chfnh xac. Nhd trang thai long, d£u chay 
qua c£c b£ mat ma sat dem theo m6t ph£n nhi6t truydn ra ngoai, lam cho 
may moc lam vide tdt han. 

c. Cdng dung lam sack 

Khi l£m vi6c, bi mat ma sat sinh ra mun kim loai, nhOng hat ran nay se 
lam cho bi mat cOng tic bi xude, hong* Ngoai ra, co thi co c£t, bui, tap chat 
d ngoai roi vao bi mat ma sat. Nhd d£u nhdn luu chuyen tu£n hoan qua cac 
b6 mat ma s£t, cudn theo c£c tap ch£t dua vi cacte d£u va dupe lang loc di. 

d. Cdng dung lam kin 

Trong cic dOng co, c6 nhi6u chi ti£t truy£n d6ng c£n phai kin va chi'nh 
xac nhu piston - xylanh, nhd kha nang b£m dinh tao m£ng, d£u nhdn cd th£ 
gop ph£n I£m km clc khe hd, khOng cho hoi bi rb ri, bao dim cho may lam 
viec binh thudng. 

e. Bao ve kim loai 

B i mat m£y mdc, dOng co khi lam vise thudng ti£p xuc vdi khdng khi, 
hoi nude, khi thai*.. lam cho kim loai bi an mbn, hu hong. Nhd d£u nhdn cd 
thi lam thanh mang mong phu kin l£n bi mat kim loai n6n ngan each dupe 
vdi cac y£u t<5 tr6n, vi v£y kim loai duoc bao v6. 

III.5.2,2. Phan loai ddu nhdn 

Theo y nghTa sir dung, d£u nhdn co hai loai chmh, d6 U: 

1. D£u nhdn sir dung cho muc dich b6i trcrn (goi 1£ d£u ddng co). 

2 . D£u nhdn khbng sir dung cho muc dich bdi tron (d£u cdng nghiep). 

Trong thirc t£, d£u ddng co chi£m mOt ty 16 kh£ ldn trong cdng nghi£p 

san xu£t d£u b6i tron noi chung (khoang 40%) va dupe su dung ph6 bi£n. 

- Ph£n loai theo muc dich sir dung: cd chfi S - d£u nhdn cho dbng co 
xang; cd chur C - cho d6ng co di6zen. Trong do: SA, SB, SC, SD; CA, CB, 
CC, CD: tai trong n£ng d£n. 

- Phan loai theo d6 nhdt (SAE): 

+ cd chu W: d£u mha d6ng; 

+ khbng cd chur W: d£u mha he; 

+ c6 ca 2 nhdm: d£u 4 mua. 

VI du: 10W: d£u mha ddng, dd nhdt x£c dinh d -18°C; SAE 20: d&u mila 
h6, dp nhdt xac dinh d 100°C; SAE 20W - 50 (d£u 4 mua) cd y nghTa: mua 
dOng tuong ting vdi c£p dd nhdt 20, con mha he tuong ting vdi c£p d6 nhdt 50. 

111.5.23. Cdc ddc trung ca ban cua ddu bdi tran 

a. Do nhdt 

D6 nhdt cua mdt s<5 ph£n doan d£u nhdn 1£ mdt dai lupng v£t ly dac 
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trimg cho tr a lire do ma sat ndi tai cua no sinh ra khi chuyen ddng. Do vay 
dd nhdt c6 lidn quan ddn kha nang b6i iron cua dau nhdn. 

De thuc hidn nhi£m vu bdi trcm, dau nhdn phai co do nhdt phu hop, phai 
bam chac ten be mat kim loai va khdng bi d^y ra ngoai, co nghla la no phai co 
ma sat ndi tai nho. 

Dd nhdt cua diu nhdn phu thude chu ydu vao thanh ph3n hoa hoc. 

Cac hydrocacbon parafinic co dd nhdt th^fp hon so vdi cac loai khac. 
Chi£u dai va dd phan nhanh cua mach hydrocacbon cang ldn, dd nhdt se tang l£n. 

Cac hydrocacbon thorn va naphten co dd nhdt cao. Dae biet, s 6 vong 
cang nhieu thi dd nhdt cang ldn. Cac hydrocacbon h6n hop giua thorn va 
naphten co do nhdt cao nhat. 

DO nhdt cua ddu nhdn thudng dtrqc do bang poaz a (P), centipoazo (cP) 
(doi vdi dd nhdt ddng lire), hoac stoc (St), centistd'c (cSt) (ddi vdi dd nhdt 
ddng hoc). 

b. Chi so do nhdt 

M6t d^c tinh co ban nua cua dau nhdn do la su thay ddi do nhdt theo 
nhidt do. Thdng thudng, khi nhiet dd tang, dd nhdt se giam. Din nhdn duoc 
coi la dau bdi tron tot khi dd nhdt cua no ft bi thay doi theo nhi£t dd, ta noi 
rang diu dd co chi so dd nhdt cao. Nguoc lai, n£u do nhdt thay d6i nhi£u 
theo nhidt dd, co nghla la diu co chi sd dd nhdt tha'p. 

Chi sd' do nhdt (VI) la tri sd chuyen dung dd d &nh gia su thay ddi dd 
nhdt cua din bdi tron theo nhidt dd. Quy ude dau gdc parafin co do nhdt it 
thay ddi theo nhidt dd, VI = 100; ho diu gdc naphten cd dd nhdt thay doi 
nhieu theo nhidt do, VI = 0. Nhu v4y chi s6 dd nhdt la mdt dai luqng co tinh 
quy udc. Chi sd dd nhdt co the xac djnh theo tiau chuan DIN 51564 (Cdng 
hoa Lien bang Due) hoac theo tidu chu£n ASTM D2270 (My) (hinh III.6): 

VI = 4—77 * 100 

trong do: U la dd nhdt ddng hoc 6 40°C cua dau co chi sd dd nhdt cin phai 
tmh, mm 2 /s; 

L la do nhdt ddng hoc do 6 40°C cua mdt loai diu cd chi sd do 
nhdt bang 0 va cung dd nhdt ddng hoc 6 100°C vdi ddu cin tinh 
chi sd dd nhdt, mm 2 /s; 

H la dd nhdt dong hoc do 6 40°C ciia mdt loai dau co chi sd dd 
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nhdrt bing 100 va cung d6 nhdrt dong hoc or 100°C voi dau ma ta 

V O 

can do chi so d6 nhdrt, mm"/s. 

Neu do nhdrt ddng hoc cua dau cf 100°C nho hem hoac b&ng 70 mm 2 /s, thi 
cac gla tri tirong ufng cua L va H cin phai tra trong bang ASTM - D2270. 
Bang III.24 trich d&n mdt phan bang ASTM - D2270. 



Hmh 111.6. Sir thay ddi 36 nhdt cCia dau boi trcn theo nhifet do, 
ly q\&\ vd chi so do nhdrt (VI). 


Being III.24. Nhung gia tri L va H ung vdi do nhdt ddng hoc d 100°C 


06 nhdt dong hoc a 100°C, mm 2 /s 

Gia trj L 

Gici trj H 

2,0 

7,994 

6,394 

2,1 

8,64 

6,894 

5,0 

40,23 

28,49 

5,1 

41,99 

29,49 

15,0 

296,5 

149,7 

15,1 

300,0 

151,2 

20,0 

493,2 

229,5 

20,2 

501,5 

233 

70,0 

4905 

1558 
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N£u d6 nhdt dong hoc a 100°C lorn hern 70 mrrT/s thi gia tri L va H duoc 
tinh nhtf sau: 

L = 0,8353F 2 + \4filY- 216 
tf = 0,1684 Y 2 + 11,85V-97 

trong do Y la do nhdt dong hoc a 100°C cua ddu can tfnh chi s 6 d6 nhdt, 
mm“/s. 

Ngoai ra, co the xac dinh chi s 6 d6 nhdt VI theo toan do nhtf cf hinh III.7. 
Cach xac dinh nhir sau: Dat thudc ndi 2 diem gia tri do nhdt d 40°C va 
100°C, diem cit se la gia tri chi s 6 dd nhdt VI can tim. 

05 nhdrt 5 40°C (104°F) % cSt 



Chi stf do nhdt 

111 1111 ■ | ■ r»1 1 1 M 1 1 1 1 M M 1 1 1 1 1 i 1 1 1 1 1 1 1 1 M 1 r T 1 1 i 1 1 T i 1 1 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 
Hlnh III.7. Todn d6 xlc dinh chi $6 d6 nhdt VI, 

1IL5.2.4 . San xudt dau nhdn 

De thtfc hien dtfcrc chvtc nang boi tron tot, dau nhcrn phai co dd nhcrt kha 
cao dd duy tri dirge mang dau lien tuc, mat khac chi stf dd nhdt phai cao de 
khi may moc lam vide crnhidt dd thtfdmg, cung nhu 6 nhiet do cao do nhot do 
it bi thay doi (co nghia la diu phai co chi so do nhcrt cao). De dat dirge muc 
dfch tren, nguyen lieu tot nhat de san xuat dau nhcrn gdc la: 

- Cac fl-parafin sau khi da tach bdt cac chit co phln ttf ltrgng qua 1dm de 
tranh sit ket tinh. 
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- Cac hydrocacbon naphtenic hoac thorn ft vong, c6 nhanh phu dai; cac 
cau til nay la nguyen lieu ly tirong de san xu£t diu nhcm goc, vi chung vtia 
cho do nhort cao (tinh chat cua cac vong naphten, vong thorn); vira cho chi so 
do nhot cao (tfnh chAt cua nhanh phu - parafin). 

NhCrng phan doan d^u nhcm cua ho naphtenic hoac trung gian giura 
naphteno - aromatic kh6ng the san xu^t dircrc dau nhcrn co chit lirgng t6't vi 
chung co nhieu vong thorn ngirng tu vdi nhanh phu ngin, loai nay cho chi so 
d6 nhert rat thap. 

Sau khi co dau nhcrn gdc, san xuat dau nhcm thtfcrng phim, ngirai ta 
phai pha th£m cac phu gia nhim muc dich tang cucmg cac tinh chit san co, 
hoac tao ra nhGng kha nang ma trong din nhcrn goc chtfa co. Cac loai phu gia 
thuong la: 

- Phu gia chong oxy hoa bao g6m cac din xuat cua phenol, amin nhu: 


CH, OH CH, 


I 

ch 3 -c 


CH 


& 


I 

C CH: 

I 

CH, 


2,6-di-fert-bulyI-p-crezol 


- Phil gia tang chi s6' dfl nhert: 


CH, 

I 

(-CH,-C-) n 

CHj 

poly-izo-butylen 



phenyl-a-naphtylamin 


CH, 

I 

(—CH — C—) n 

COOCH3 

polymetacrylat 


- Phu gia lie ch£ in mon: 


H 

I 



benzothiazol 
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Phu gia tay rifa: 


Ca 




S0 3 R 

so 3 r 


canxi sunfonat trung tinh 


- Phu gia ha diem dong: 



naphtalen da dupe alkyl hoa 



S0 3 R 

OH 


canxi sunfonat kiem 



c£c alkyl phenol mach dai 


va nhi£u cac phu gia khac. 

Phu gia de pha ch£ d£u b6i trorn phai dap urng dirge yeu cdu: tan trong 
d£u goc, on dinh hoa hoc, khdng doc hai, co tfnh tuong hop va do bay hai thap. 


IIL5.3, Ung dung cua phan doan de san xuat cac san pham trang 


Cac san pham trdng la ten goi cua ba loai nhien lieu la: xang, kerosen, 
diezen. Do la cac loai nhidn lieu dirge sir dung nhieu nhat, quan trong nhA't. 
DS lam tang so lirgng cac nhien lieu nay, co the fieri hanh phan huy gasoil 
nang bang phuong phap cracking hoac hydrocracking. Vdri each nay, co thi 
bien cac c&u tir C 2 j -5“ C 40 thanh xang (C 5 + C {] ), kerosen (C n -r C| 6 ), diezen 
(C 16 -r C 20 ), uhir v4y, n&ng cao dirge hieu su£t sir dung cua ddu mo. Cac qua 
trinh noi tren se dirge xet ky a phan thu hai cua tai lieu nay. 


III.6. PHAN DOAN CAN DAU MO (CAN GUDRON) 


III.6.1. Thanh phan hoa hoc 

Gudron la ph£n con lai sau khi da phan tach cac phan doan ke tren, co 
nhiet do soi lorn hem 500°C, g6m cac hydrocacbon co .$6 nguyen tir cacbon 
Ion han C 4l , gidi han cuoi ciing co th & den C^q. 

Thanh ph£n cua ph^n doan nay rat phhc tap. Co thi chia thanh ba nhom 
chi'nh sau: 
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L Nhom chat dau 

Nhom chat dau bao gom cac hydrocacbon co phan tir lirgng Ion, tap 



trung nhieu cac hap chat therm c6 do ngung tu cao, c&u true hon hap nhieu 
vong giua tham va naphten; day la nhom horp chat nhe nhSi, co ty trong xap 
xi bang l, hoa tan trong xang, n-pentan, CS 2 ,..., nhung kh6ng hoa tan trong 

con. Trong phan doan can, nhom dau chiem khoang 45 d£'n 46%. 

2. Nhom chat nhua (edn goi la nhom molten) 

Nhom nay or dang keo quanh; g6m hai nhom thanh phan, do la cac ch<it 
trung tinh va cac chA't axit. 

Cac ch£t trung tinh co mau den hoac nau, nhiet do hoa n6m nho hom 
100°C, ty trong 16m hom 1, d£ dang hoa tan trong xang, naphta. Chat trung 
tinh tao cho nhua co tinh deo dai va tinh dfnh ket. Ham luang cua no anh 
hucmg true tiep den do keo dai cua nhua; chiem khoang 10 d£n 15% khoi 
luang cua can gudron. 

Cac chat axit la chat co nhom -COOH, mau n£u slim, ty trong lorn han 
1, d t hoa tan trong cloroform va ruou etylic, ch£t axit tao cho nhua co tinh 
hoat ddng b6 mat. Kha nang k£t dinh cua bitum phu thuoc vao ham luang 
chat axit co trong nhua; no chi chi£m khoang 1% trong can dau mo. 

3. Nhom asphanten 

Nhom asphanten la nhom ch^t r^n mau den, c£u tao tinh the, ty trong 
lorn hom 1, chura phan lorn cac hap ch&'t di vong co kha nang hoa tan manh 
trong cacbon disunfua (CSo). Dun or 300°C khong hi nong chay ma bi chay 
thanh tro. 

Ngoai ba nhom chat chinh noi tren, trong can gudron con co cac hcrp 
chat cor kim cua kim loai nang, cac chat cacben, cacboit r^n, gidng nhu c6c, 
man sam, khong tan trong cac dung moi thong thuemg, chi tan trong pyridin. 

III.6.2. Ung dung cua phan doan can gudron 

Phan doan c^n gudron ducrc su dung cho nhieu muc dfch khac nhau nhu 
san xu^t bitum, than coc, bo hong, nhien lieu dot 16. Trong cac ung dung tren, 
san xu£t bitum la ung dung quan trong nhat. 

HI.6.2.1. San xuat bitum 

a. Thanh phan hoa hoc cua bitum 

Bitum la h6n hop phuc tap cua nhi£u loai chit, trong do ham luang cac 
nguy6n t6 thu dugc nhu sau: 
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Cacbon 

(C) 

80 - 

87% 

Hydro 

(H) 

10 - 

15% 

Luu huynb 

(S) 

2 4- 

8 % 

Niter 

(N) 

0,5 - 

2 % 

Oxy 

(O) 

1 4 

5%. 


Trong cac nguyen t6 ke tren, ham luqng cacbon va hydro chiem mot ty 
16 tiromg ddi lorn. Qua do thiy ring nhom dau la bo phan chu yeu tao 
thanh bitum. 

Cac chat asphanten quyet dinh tinh ran cua bitum, co nghTa la mud'n 
bitum cang rdn thl phai co ham luqng asphanten cang cao. 

Cac chat nhua quyet dinh tinh deo va kha nang gan ket (tinh xi mang 
hoa) cua bitum. 

Cac chat dau lam tang kha nang chiu dang stfcmg gio, ning mira cua 
bitum. 

Mot loai bitum tot, chiu that tiet tot, co do b6n cao thl phai co thanh 
phin nhit sau: 25% nhua, 15 den 18% asphanten, 52 den 54% diu. Ty 16 
asphanten va nhua khoang 0,5 den 0,6. Ty 16 nhua va asphanten so vdi dau tir 
0,8 d6n 0,9. 

Can cua dau mo chira nhi6u parafin rin la nguyen lieu xau nhat trong 
san xuit bitum. Bitum se co do b6n thap, tinh gin ket kem do co nhieu 
hydrocacbon khong ph&n cue. Nguqc lai, can diu mo loai aromatic ho&c 
naphten - aromatic la nguy6n lieu r£t t6t de san xuat bitum. 

Cac bitum co chat luqng chua ttft co xhi duqc bi6n tinh de thu duqc chat 
luqng cao hem bing each oxy hoa v6i 0 2 trong khong khi a 170 den 260°C. 
Trong qua trinh oxy hoa, mdt s 6 phan diu se chuyen sang nhtra, nhua se 
chuy6n thanh asphanten, do do co the thay doi duqc thanh phan cua loai 
bitum khong tot. 

k. Mot so tinh chat dgc trung cua bitum 

- Do xuyen Icim: la dai luqng dac trung cho d6 quanh cua bitum, duorc 
tinh bang miHmet chieu sau lun xudng cua kirn dat dudi mot tai trong 100 g 
trong thdi gian 5 giay or 25°C. Do lun kim cang nho, bitum cang quanh. 

- Do dan ddi: la dai luqng d£c trung cho tinh deo cua bitum; duqc tinh 


70 



bang centimet khi keo cang mot mlu c6 tiet dien quy djnh a 25°C vdi 16c dd 
keo la 5 cm/ph. D6 keo dai cang lorn thi tmh deo ciia bitum cang cao. 

- Tinh on dinh nhiet. Khi nhiet do thay d6i, tmh cling, tinh deo cua 
bitum cung thay doi theo. N£u sir thay d6i nay cang nho thi tinh 6n dinh 
nhiet cua bitum cang cao. 

Tfnh on dinh nhiet cua bitum phu thuoc vao thanh phan hoa hoc cua no. 
Ham luong asphanten trong bitum tang thi tmh on dinh nhiet cua bitum cung 
tang; ham luong parafin tang thi tinh on djnh nhiet giam. Ngudi ta dira ra 
bieu thuc sau day di tinh tmh 6n dinh nhiet cua bitum: 

T = 7 m - T c 

T la tmh 6n djnh nhiet cua bitum; 

7m la nhiet do hoa mem cua bitum (la nhiet do lam cho bitum 
chuy^n tir trang thai deo sang trang thai long); 

Tq la nhiet do hoa ciing cua bitum (la nhiet d6 lam cho bitum 
chuyen tit trang thai long sang trang thai rin). 

T cang ldn, tmh on dinh nhiet cang cao. 

- Tinh on dinh vdi thd’i gian: La kha nang cua bitum chong lai tac dong 
cua m6i trudng xung quanh. Do anh hudng cua thdi gian ma tinh chit va 
thanh phin cua bitum thay doi. Sir thay d6i do goi la sir hoa gia cua bitum. 

So dl bitum hoa gia la do sir bay hcfi cua cac chat nhom dau, lam cho 
tinh quanh cua bitum tang l£n, tinh deo giam xuong, bitum trd nen gion. 

Tinh on dinh vdi thdi gian cua cac loai bitum diu mo tuong doi cao. 
Thudng thi sau 10 ddn 15 nam sir dung, cac tinh chat ciia no mdi thay doi ro ret. 

Ngoai ra d£ sir dung tot bitum, cin phai xem xet cac chi tieu khac nhu 
nhiet do boc chay, sure cang be mat, trong lirgng rieng... 

III.6.2.2. Ung dung cua phan doan can lam nhien lieu dot Id 

Co th £ sir dung true tiep phan doan can dau mo lam nhien lieu dot 16. 
Nhiet nang ciia nhien lieu nay vao khoang 10.000 keal/kg. Ty le gitfa C va H 
cang thip, nhiet nang cua diu cang cao. 

Neu trong nhien lieu nay co ham luong cac kim loai nang ldn, khi chay 
se tao hop kim vdi sit co nhiet d6 nong chay thap, din d£h thiing 16. 
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Chuang IV 

CAC DAC TRLIlMG HOA LY VA 

* 

SI/0ANH GIA CHAT Ll/dNG DAU MO 

IV.1. XAC DINH CAC DAC TRlfNG HOA LY CUA PHAN DOAN 
DAU MO 

IV.1.1. Thanh phin chirng cat phan doan 

Thanh phan cit la mot trong nhung chi ti£u quan trong cdn phai xac 
dinh d6i vcfi cac san pham trying nhu xang, kerosen, diezen. Theo thanh phan 
cat ph£n doan co the blit dirac cac loai san phim thu va khoi luong cua 
chung. Cac ph^n doan ddu bao gior cung gom rat nhieu cac dcrn chit khac 
nhau vdi nhiet dd soi thay doi. Do vay, dac trung cho tinh chat bay hoi 
cua mdt so phan doan la nhiet do sdi dan (T° s6l va nhidt d6 kit thuc sdi 

6 i cu6i)> 

Qua trinh chirng cit dupe thuc hien trong bd chung cat ti£u chuin 
Engler (hinh IV. 1) nen goi la chung cat Engler. 



Ben dot 

2 . Binh chirng ti$u chuan 

3 . Chup bao 6n 

4. Nhiet k£ 

5 . Sinh h^n lam lanh 

6 . H6p lam lanh 

7 . Binh hirng 


Hlnh IV. 1 . Sa d6 chung c^t d £ x 3 c dinh thanh phan phan doan 

Cho 100 ml mlu vao binh (2). Gia nhiet tCr tut (tie do gia nhi£t phu 
thuoc loai san phim cin chung, thong thudng khoang 4 den 5 ml san phrim 
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trong l phut). Khi co giot chat long dau tien Tori xudng blnh hung thi nhidt 
d6 soi luc do la T°^ d \ tiep theo do ghi lai nhidt d6 tfng vdfi 10, 20, 30 
90% the tfch. Den khi nao cot thuy ng&n trong nhiet ke tir cue dai tut xudng 
dot ngot thi do la 7° s6i Cll ^. 

Vi du, chung c&t mot ph&n doan xang cracking xuc tac, ta thu dugc cac 
s 6 lieu nhir sau: 


<TiO 

r *voi din 

37°C 

n 6i (io% v> 

50 

T°m (30% V) 

75 

T° sfli (50% V) 

100 

T° soi (70% V) 

120 

(90% V) 

188 

r s6i cutfi 

195 


Tir cac gia tri tren, dung dirge do thi phu thu6c giua % san pham chung 
c£t dugc va nhiet d6 soi (hinh IV.2) goi la dudng cong chung c£t Engler. 



20 40 60 80 100% s3n pham 

Hinh IV.2. Dudng cong chung cat Engler ci!ia m6t ph£n doan xang cracking xuc tec, 

Mdi mot loai nhi£n lieu, dugc dac trung beri thanh phan chung el't nh£t 
dinh. Nhung nhin chung, neu cimg la xang, hoac ciing la kerosen thi ytu cau 
ve khoang nhiet d6 sdi gan nhu nhau. 
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a. Doi vdi xang ddng c a: 

r s6i d i u khong qua 35°C 
T° s6i (10% V) khdng qua 70°C 
r s6i (50% V) khong qua 140°C 
T° s6[ (90% V) khong qua 190°C 
T°st>i cum kh 6 ng qua 205°C 

b. Doi vdi nhien lieu phan luc: 

r s6jdSu khong qua 150°C . 

T°,oi (10% V) khdng qua 175°C 
n 6i (50% V) khong qua 225°C 
7° s6i (90% V) khong qua 270°C 
^°s6i cuoi kh6n S 9 ^ 280°C 

c. Doi vdri nhien lieu diezen: 

r s o idiu trdn 150°C 

T° s6l (50% V) khong qua 290°C 
T° s6i (90% V) khdng qua 370°C 

Ddi vdi nhien lidu diezen thuong chi quan tam nhilu den T° s6l (50% V) 
va 7°, 6i (90% V). 

* Thanh phan cat phan doan cua xang dong cor co y nghia rat quan trong. 
Nhiet do soi tit 10 den 30% co y nghTa quyet dinh kha nang khoi dong cua 
dong cor. Khoang nhiet do do cang thap, d 6 ng CO cang dl khoi dong khi may 
nguoi. Tuy nhidn nlu th£p qua dl tao nut hori trong he thong c^p nhien lieu, 
gay hao ton nhien lieu. Ndn T° s6i 10% khdng nen vuot qua 70°C. 

• Nhiet do cat 50% co y nghTa quyll dinh kha nang tang toe cua d 6 ng co 
(kha nang nhanh chong dat duqc 1 6c do c3n thiet khi mo van ti£t luru) va qua 
trinh dot nong dong co. Neu nhidt do cat 50% qua cao (it hydrocacbon nhe) 
khi thay doi toe do, ltrqng nhien li|u trong may it, cong suat giam, dilu 
khien xe kho khan. Do v&y nhidt d 6 cM 50% (tCr 40 den 70%) cang thip cang 
tot vi dl dang ting so vong quay cua dong co Idn mure t6i da trong thdri gian 
ng^n nhat. Tuy vay neu thap qua dl tao nut hoi va gay that thoat nhidn li|u 
(vi vay khong nen vuqt qua 140°C). 
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• Nhiet do c£t 90% c6 y nghia v4 mat kinh te. Neu nhi£t do cat 90% 
cao, xang khong bbc hoi hoan toan trong bu6ng dot. Xang b trang thai long 
theo xylanh lot qua xecmang di vao cacte chifa dau, lam loang dau nhbn, 
giam kha nang b6i trcm va gay mai mon ddng ca. T° sti \ nay khbng qua 190°C. 

• Nhi£t do cat cuoi (can cat) danh gia mure do bay hcfi hoan toan va lam 
loang dau nhbn. Neu nhiet d6 soi cubi cao qua thi dau nhbn se bi rua troi 
tren thanh xylanh, mai mon piston, vi thb, T° s6l CU 5 i khong nen qua 205°C. 

IV.1.2. Ap suat hoi bao hoa 

Ap subt hoi bao hoa la mot trong cac tinh chat vlt ly quan trong cua cac 
chat long dfe bay hoi. Day chinh la ap suat hoi ma tai do thi hoi can blng vbi 
the long. 

Ap suat hoi bao hoa Reid la ap su&t tuyet dbi a 100°F (37,8°C) dac trung 
cho kha nSng bay hoi cua phin doan xang. Do la ap suit hoi cua xang do 
duoc trong didu ki£n cua bom Reid b 37,8°C. Dai luomg nay cang lbn, do bay 
hoi cang cao. 

Ap suat hoi bao hoa dirqc xac dinh trong dung cu tieu chuan goi la bom 
Reid (hinh IV.3). 

Cho xang vao binh 2, noi thong vbi binh 7 roi cho vao binh bn nhidt, sau 
khi bn dinh nhidt d6 (37,8°C) trong 15 phut thi mb van 5 de nbi toan bo he 
thbng vbi ap ke thuy ngAn. Do chenh l£ch h se cho biet ap suat hoi bao hoa 
cua xang can do. Do bbe hoi cua xang cang cao, d6 chenh lech h cang lbn. 



Hinh IV.3. Bom Reid 

1- Bu6ng kh6ng khf; 2- Bu6ng chira xang; 3- Binh on nhi£t; 4- Ap k6 thuy ng3n; 5- Van. 
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Tidu chu£n TCVN 5690 - 92 quy dinh ip suit hai bao hoi cho xang 6X6 
nhu sau: 


Nhien lieu 
Mogas 83 
Mogas 92 
X§ng thudng 
XSng cao cap 
Xang die bidt 


Ap suit hoi bSo hoa (kPa) b 37,8°C 
max 70 
max 75 
max 67 
max 67 
max 74 


IV.L3. Ty trong 

Ty trong la ty s6 gitra trong lupng ridng cua m6t vat it mpt nhidt dp nha't 
dinh va trong lupng ridng cua m6t vat khic dupe chon li chua’n, xac djnh d 
cung vi tri. DPi vdi cac loai san ph£m d&u long d£u l£y nude cit d nhidt dp 
+4°C va £p suit 760 mmHg lam chuin. 

Ty trong cua d£u mo, hoac mpt phan doan d£u mo 6 nhidt dp / trdn trong 
lupng ridng cua nude d 4°C, ta cd th6 ghi d\. D i dS so s£nh, ty trong dupe 
bi£u thi d cung m6t nhidt dp. Ph£n ldn ede nude dPu l£y d 20°C (dj 0 ) hoac 
15,6°C (tuang irng vdi 60°F) so vdi nude d cung nhifct dp. Khi £y ta ghi 

1 15,6 
d \5fi * 

6 mpt s6 nude edn bi£u thi ty trong bang dp °APL C6ng thuc chuyfcn 
d6i ty trong sang dp °API nhu sau: 

141 5 

0 API = - 131,5 

.15,6 

“t5,6 

Vi du m6t loai nhifcn lieu diezen co ty trong d\^ = 0,87, thi dp °API se la: 

141 5 

- 131,5 - 31,14 

0,87 

Ty trong cua san phim d£u mo thay d6i r£t nhidu khi nhipt dp thay ddi, 
nhung khOng phu thude vao dp su£t. Tuy nhi£n, n£u ap su£t cao thi se co anh 
hudng chut ft. 

Co thi xac dinh ty trong bang cac phuong phdp nhu: dung phu k£, can 
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thuy tinh, picnomet. Phuang phap picnomet la pho bien nhat, dung cho bit 
k£ loai chat long nao. PhUtfng phap nay dira tren sir so sanh trong lupng cua 
dau vdti nnac cit trong ciing mot the tich va ciing nhiet do. 

Co the tinh toan dupe ty trong tir cac thanh phin theo cong thurc: 

d l V l +d 1 V 2 +... + d a V a 

v,+y 2 +...+v„ 

trong do: d la ty trong cua phin doan diu cin tmh; 

d\...d n la ty trong cua cac thanh phan tirong ung; 

V[...V n la the ttch cua cac thanh phin tirong ifrig. 

IV.1.4. Do nhdt 
IV.1.4.L Khdi niem 

Do nhdt la tinh chat cua mot chat long, dupe xem la ma sat noi cua chat 
long va can tro sir chay cua chit long. Nguyen nhin co dp nhdt la do ai lire 
ccr hoc giura cac hat ciu tao n£n chat long. 

Dp nhdt cua diu mo co lien quan din qua trinh bom van chuyen, sir boi 
trem, su phun nhien lipu trong cac dong co. Do nhdt phu thupc nhiet do, khi 
nhipt do tang, dp nhert giam. 

IV. 1.4.2. Phan loai 

L Do nhdt dong luc ( rj hoqc jj) 

Dp nhot dpng lire bieu thi cho cac chit long dong khong co gia toe, 
dupe tinh bing cong thurc: 

r\ = t.C 

trong do: T la thori gian chay cua chat long. 

C la hing s6 nhot k£, khong phu thuoc nhiet dp ma chi phu 
thuoc kich thude hinh hoc cua nhdrt ke. 

Niu dp nhdt lorn phai dung mao quan co dudng kinh mao quan lorn; con 
neu dp nhdt cua chat long cin do nho, thi dung nhdt ke cd dudrng kinh mao 
quan nho; sao cho thdi gian chay cua chit long khong qua 200 giay. 

Dp nhdt dpng luc dupe tinh bing poazo (P) hay centipoazo (cP). 

1 P - 100 cP = 0,1 N.s/m 2 = 1 dyn.s/cm 2 = 1 g/cm.s 
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2. Do nhdt dong hoc (v) 

Do nhdt dong hoc la ty so giua dd nhdt dong lire hoc va ty trong cua no 
(ca hai deu xac dinh d cung nhiet 66 va ap suat): 

d 

trong do: v la do nhdt d6ng hoc, tmh bang stoc (St) hoac centistoc (cSt); 

r\ la do nhdt dong lure, tmh bing poazof (P) hoac centipoazo (cP); 
cl la ty trong. 

1 St = 1 cm 2 /s = 100 cSt; hay dung cSt, 1 cSt - 1 mm 2 /s. 

Xac djnh do nhdt ddng hoc bang each do thdi gian chay cua dau qua 
nhdt k 6 mao quan Pink6vic. 

3. Do nhdt quy ude (do nhdt Engler) 

Do nhdt quy ude hay do nhdt bieu kien, con gpi la do nhdt Engler; la ty 
so giua thdi gian chay cua 200 ml man d nhidt do thi nghiSm va 200 ml nude 
cat d 20°C qua ong nho trong dung cu do dd nhdt: 



trong do: la do nhdt Engler d nhiet do t. 

x t la thdi gian chay cua miu a nhiet do t. 
t q la thdi gian chay cua nude d 20°C. 

Thudng do thdi gian chay cua mau d£u d nhiet do t - 20°C. 

IV.1.5. Dtffrng cong diem soi thirc (DST) 

Dd xac dinh thanh phin ph&n doan cua d£u mo, thudng tidn hanh chung 
cat trong bo chung c£t tidu chuan vdi cac dieu kien quy dinh chat che. Vi du, 
sd dia ly thuyet cua cdt chung: 20 den 22 dla; ty so h6i luu = 5, toe dd chung 
cat l£y san ph^m 3 den 4 ml/ph, chung ddn 200°C tien hanh d ap suat 
thudng, sau do den 320°C, chung cat trong ch£n khong (p = 1 + 2 mmHg). 

Qua trinh ch,ung c£t nhu vay se cho dd phan chia cao. Sau do dung do 
thi quan hd nhiet do soi - phdn tram san pham chung cat so vdi dau thd 
(% thi tich hoac trong luong). Do thi nay gpi la dudng cong diem soi thuc 
(DST). 
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Tir ket qua thu dirge xac dinh dlim soi thuc, co the xac dinh thanh ph£n 
cac ph£n doan cua diu mo co nhiet do soi den 200°C, 300°C ... den 485°C 
(hinh IV.4). 

Noi chung, dufotig cong DST la mot ditcmg cong quan trong nhAt cua dAu 
mo. No cho phep danh gia dirge thanh phan cua cac phAn doan co nhi6t d6 
soi khac nhau. Ngoai ra con gtup cac nha cong nghe xac dinh phucmg an ch£ 
bi£n de dat yeu cau ve ch&t lugng va so lugng cac phAn doan mong rmidn. 



35 100 200 300 400 500 600 Nhiet dfl, °C 

Hinh IV.4. Bucmg cong chirng cat diem soi tht/c cua dau thfl Bach H 6 va Bai Hung. 

• Dau thd Bach Ho; A Dau th6 Bai Hung. 

IV. 1.6. Diem anilin 

Diem anilin la nhiet d6 thip nhat trong di£u ki$n xac dinh, anilin va san 
pham tuong ufng hoa tan vao nhau tao thanh mot hon hcrp dong nhit. Khi 
thanh phan hoa hoc khac nhau thi gia tri cua diem anilin khac nhau. 
Hydrocacbon therm co diem anilin thap hern so vai cac hoai hydrocacbon 
khac r^t nhieu (vi hydrocacbon therm dd dang tan trong anilin ban). Trong 
cung mot loai hydrocacbon thi diem anilin tang len theo trong 1 trong ph£n tvr. 

Diem anilin th6ng thtfcmg durgc xac dinh qua phuang phap the tich bang 
nhau gitfa anilin va san phim. Anilin dung de xac dinh phai khdng co mau, 
vua mdi chirng cat. Chi dung phan chirng cat trong khoang 10 den 90%. 

Phirorng phap diem anilin thiromg dirge sir dung de xac dinh thanh phdn 
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cac hydrocacbon thorn co trong ph&n doan. Ham luqng hydrocacbon thorn 
cang Ion, diem anilin cang thip. 

IV.1.7. Nhiet do chop chay 

Nhiet do ch<Sp chay la nhiet do tai do, khi phan doan dau mo duqc dot 
nong, hoi hydrocacbon se thoat ra tao vdi khong khi xung quanh mot h6n 
hop ma neu dua ngpn lira de'n gin chung se bung chay roi phut tit nhu* m6t 
tia chop. 

Nhir v£y, nhiet do chop chay co lien quan den ham lirqng cac san phim 
nhe co trong ph&n doan. Dau cang co nhieu cau tur nhe, nhiet d6 chop chay 
cang thap. 

- Phan doan xang: Nhiet d6 chop chay khdng quy dinh, thucmg la do am. 

- Ph^n doan kerosen: Nhiet do chdp chay tir 28 den 60°C, thong thuong 40°C. 

- Phan doan diezen: Nhiet do chdp chay coc kin tir 35 den 86°C, thong 

thuong 60°C. 

- Phan doan diu nhon: Nhiet d6 chop chay tir 130 den 240°C. 

Co hai phirong phap d^ do nhiet do chop chay: Phirong phap coc kin va 
phtrong phap coc ho. 

Phirong phap c 6c kin thuong ap dung doi vcri cac san phim d6 bay hoi 
nhu nhien lieu phan luc, diu hoa dan dung, ki ca diezen. 

Phuong phap coc ho ap dung doi voi cac phan doan khong bay hoi nhu diu 
nhon. 

Phuong phap coc kin bao gior cung cho nhiet do chop chay thap hon so 
v6; phuong phap c6c her. 

Xac djnh nhiet d6 chop chay co y nghla rit quan trong trong viec t6n 
chura va bao quan nhien lieu. Neu nhiet do chop chay cua nhien lieu thip, khi 
bao quan trong be chira ngoai trdi ning nong phai de phong co tia lira didn a 
gin tranh chay n6. Doi v6i nhien lieu diezen cho xe tang, neu nhiet do 
chdp chay thap, co nghla la ham luong cac ciu tir nhe nhieu, rat nguy hiem 
cho nguoi trong do vi xe ting phai lam viec trong dieu kien kin hoan toan. 

Khi xac dinh nhiet do chop chay cua m6t phan doan nao do, thiy nhiet 
do chdp chay thap khac thtfdng, co the nghi ring trong phan doan da lin cac 
nhien lieu nhe. 
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IV. 1.8. Nhiet do dong dac, diem van due va diem ket tinh 

Dong dac la mot tmh chat cua diu mo va san phim diu mo. Chung bi 
mat tinh linh dong khi nhiet d6 ha xudng thap. Tmh linh d6ng mit di la do 
sir tao thanh nhirng mang ket tinh parafin hoac do do nhdrt tang manh. 

Mang tinh the parafin dirge tao thanh vi trong nhufng san phim dau mo 
gom hdn hop hydrocacbon co nhiet do dong dac khac nhau. Khi lam lanh 
den mot nhidt do nhat dinh, nhtfng parafin co ph&n tu* lirgng Ion ket tinh 
trucrc, nhtfng hydrocacbon co ph&n tir lirgng nho hon se chui vao khung tinh 
the’ do, din den sir vin due trude khi dong dac. Thong thiremg d\im vin due 
Ion han diem d6ng dac tir 3 din 5°C. 

Su phu thuoc nhiet do dong dac vao ham lurgng parafin dirge bieu diin 
qua bieu thufc sau: 

T° dd = K x + K 2 1 gC 

trong do: C la ham lirgng parafin rin co trong phan doan (% trong lirgng); 

K ]t K 2 la cac hing so. 

Trong trudng hgp ham lirgng parafin thip, sir dong dac la do khi giam 
nhiet do, do nhert tang manh lam cho ca khoi nhien lieu dong dac laj. 

Nhung dac tinh tren phu thu6c rat nhi6u y£u t6 nhuf: ty le, cau tao cac 
hydrocacbon trong san phim dau mo, ki£u lam lanh, dp nhat, lirgng cac chit 
nhua va asphanten, ham lirgng nufcrc v.v... 

Cac dinh nghTa: 

Diem dong dac: la nhi£t do cao nhat ma san phim dau long dem lam 
lanh trong dieu kien nhit dinh khong con chay dugc nua. 

Diem van due : la nhiet do ma khi san phim dem lam lanh trong nhung 
dieu kien nhit djnh, no bit dau van due do mot so cau tir bit dau ket tinh. 

Diem ket tinh: la nhiet do de san phim bat diu ket tinh co the nhin thay 
bing mit thuang. 

IV.1.9. Nhiet hoa hai 

Hoa hcri la mot tinh chat die trung cua cac chit long. Doi vdi cac don 
chit, qua tnnh hoa hai dirge thirc hien b nhiet do va ap suit khong doi. Vi 
du, mrcrc sdi b 100°C (ap suit khi quyen), nirdfc long se bien thanh hai chi tai 


81 



nhiet do do. Doi vdi mot h6n hop g6m nhi6u chat, qua trinh hoa hoi co the 
thuc hian theo hai each: 

- Co dinh ap suit, ting dan nhi£t dq 

- C 6 dinh nhiet d6, nhirng thay doi ap suit. 

Thdng thuong thuc bidn theo each co dinh ap suit, tang dan nhidt do, 
liic do cac ciu tir co phan tir luqng thip trong h6n hop se bay hoi trude, sau 
do den cac ciu tur co phan tir luqng ldn hon, va k£t thuc bang nhidt d6 soi 
cudi cua h6n hop. 

Nhu vAy, nhiet hoa hoi la nhiat luqng can thiet d^ cung cap cho dem vi 
trong luqng nhien lieu bien thanh hoi d mot nhidt d6 va ap suit nao do. 
Nhiet hoa hoi duqc do bang thri nguyen keal/kg; va co the tfnh duqc theo 
c6ng thuc: 



trong do: L la nhiat hoa hoi; 

T la nhiet d6 s6i trung blnh cua ph&n doan dau mo (°K); 

M la trong luqng phin tU; 

K la he so o ap suit thuorng {K = 20 -=- 22). 

Gia tri K co thl tra duqc trong bang hoac co thl tfnh toan theo nhiat d6 
sdi trung binh cua phan doan: 

K = 8,75 + 4,571 1 gT 

trong do T la nhiat d6 s6i trung binh cua phan doan dau mo. 

IV.1.10. Nhiet chay 

Nhiat chay la nhiet luqng toa ra khi dot chay mdt luqng (the tich hoac 
trong luqng) nhien lieu vdi didu kidn la nhiet d6 cua nhien lidu trude khi dot 
va san pham chay la 20°C. Nhiat chay la mot trong nhQng dac tmh chu yeu 
cua nhidn lidu. Khi ddt chay hoan toan cac nhien lidu khi (vf du metan: 
CH 4 ), nhian lidu long (nhu xang, diu hoa, dau mazut...) hoSc nhien liau rSn 
(nhu than da) dau tao thanh C0 2 , H 2 0 va toa nhiet, theo phan ring: 

C x Hy + (x+^)0 2 -► xC0 2 + ^ H 2 0 + Q 
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Trong trudng hgp nhien lieu chvra luu huynh se tao thanh S0 2 : 

s + o 2 —► so 2 

Nude tao thanh c6 the a the long hoac the hoi. 

Gia tri nhiet lirgng cao (gcao) la lirong nhiet toa ra khi nude co trong san 
pham sau khi chay a dang long, g cao = Q\ + Q 2 . 

C x Hy +■ (x + — ’)0 2 -► xC0 2 + ~ H 2 0 + Q\ 

H 2 O hc ,i ► H20^ ng + Q 2 

Gia tri nhiet Iugng th£p (Gthtfp) la Iugng nhiet toa ra khi tat ca nude 

trong san pham chay d trang thai khi. 

Hieu giua nhiet Iugng tr£n va nhiet Iugng dudi chinh la Iugng nhiet can 
thiet de mrdc chuyen tir trang thai long sang trang thai hoi, nhi£t Iugng nay 
goi la nhiet hoa hoi cua nude. 

NhiSt Iugng dirge bi^u thi bang each sau day: 

a) Trwdng hetp nhien lieu khi 

Neu nhien lieu bao gdm nhieu c&u tir, nhiet chay co th£ tfnh theo cong 
thirc thirc nghiem sau d&y: 

Qcao = 0,5 M + 1,57.10 3 keal/m 3 khi (0°C) 

(2,ha P = 0,47 + 1.03.10 3 keal/m 3 khi (0°C) 

trong do M la ph&n tir lirgng trung binh. 

h) Trudng hup nhien lieu long 

Nhi£t chay cao dirge xac djnh bang phuong phap d6 thi (hinh IV.5). 

Nhiet chay thap khi tfnh phai trtr di lugng nhiet do hoi nude ngung tu. 

Khi trong nhien li£u co lin luu huynh, se tao khi S0 2 , S0 3 gay doc hai 
cho n^udi sir dung va g&y 6 nhidm moi trudng. Mat khac, cu 1% luu huynh 
lam glam di nhiet chay la 85 keal/kg nhien li£u. Vi vay, neu nhi£n 1 idu cang 
chura nhieu luu huynh thi nhi£t nang chung cua qua trinh cang giam manh. 

Nhiet chay phu thuoc vao loai hydrocacbon, va giam theo day sau: 

Parafin > naphten > aromat 

Nhiet chay cua nhien li£u long khoang 10.000 den 11.300 keal/kg. 
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11.200 


11.000 


10 800 


10.600 


10.400 


10,200 


10.000 



H 6 90 dac trung K 


1,00 0,95 0,90 0,85 0,80 0,75 0,70 

Ty trong d\ f; 6 6 

Hinh IV.5. 06 thj dung dS xac drnh gia tri nhi&t chay cao cua nhidn lieu I 6 ng 


IV. 1.11. Ham nhiet 

Ham nhiet la toan bd nhiet lirofng chua trong mot hydrocacbon rieng le, 
hoac trong pb&n doan diu mo, cl mot trang thai xac djnh, thubrng la trang thai 
tieu chuin (0°C, 1 at). Ham nhidt duroc tfnh bang kcal/kg. 

Vi du, ham nhidt cua / 7 -hexan a 100°C va 1 at, bao g6m: 

- Nhiet luong cdn thi£t de dun nong 1 kg hexan tir 0°C len 68/7°C 
(la nhiet d6 s6i cua no); 

- Nhiet hoa hcri ciia hexan a 68,7°C; 

- Nhiet dun nong l kg hoi hexan tit 68,7°C len 100°C. 






























• Ham nhi£t cua phin doan d£u mo d trang thai long dirge tinh gan dung 
theo c6ng thde: 

H l = L= x (0,403/ + 0,000405 1 2 ) 

r iti 

trong do: H L la ham nhi£t cua phin doan long d nhiet d6 t, keal/kg; 

^15 6 ^ trong cua phan doan; 
t la nhiet d6 (°C). 

• Ham nhiet cua ph&n doan diu mo of trang thai hoi co thi tmh theo 
cong thirc: 

H h = (50,2 + 0,109 / + 0,00014 r) x (4 - ~ 73,8) 

trong do: H h la ham nhi6t cua ph&n doan d trang thai hcri, keal/kg; 

^15 6 ^ ty tr 9 n S c ua phan doan long; 
t la nhi£t d6 (°C). 

IV.1.12. Nhiet dung 

Nht6t dung la lugng nhiet c£n thiet de cung cap cho mot dem vi trong 
lugng nhien lieu tang ldn 1°C, nhidt dung dirge do bing kca!/kg,°C 

Nhidt dung cua ph&n doan diu mo phu thuoc vao ty trong va nhiet d6. 
Ty trong cua phin doan cang ldn, nhidt dung cang be. 

• Co the tmh nhidt dung cua ph£n doan diu mo d pha long theo cong 
thirc sau: 


C, = 1 X (0,403 + 0,0008/) 

USA 
\ a l5,6 


trong do: 

C t la nhidt dung cua phin doan dau mo d nhiet d6 /, kcal/kg.°C; 
d\l'^ la ty trong cua ph&n doan diu mo; 
t la nhidt d6 (°C). 
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Chfnh xac hern, phai tinh den anh hudng cua thanh phln hoa hoc cua 
ph&n doan (bilu thi qua he so dac trung K), nen co the dung cong thuc khac 
nhu sau: 

C t = 0,7072 - 0.318 x + t (0,00147 - 0,00055 x ) x (0,067* + 0,35) 

trong do K la h £ s 6 die trUng cua phln doan. 

• Nhiet dung cua phan doan dau mo d pha hcfi d ap suit ihudng duoc 
tinh nhu sau: 

4 0 - d 15,6 

C p = ’ * d.8 / + 702) x (0,146 K- 0.41) 

f 6450 

trong do: d\l'^ la ty trong cua phan doan dlu mo a pha long; 

r la nhi£t dd ( l 'C); 

K la h6 s 6 die trirng cua phan doan. 

* Nhiet dung mang tinh chat cong tmh: 

C = C X + C 2 m 2 + ► . . + C n 
trong do: C \, C 2 , C n la nhiet dung cua cac clu tu tuong ting; 

m,, tn 2 , m n la ham luqng (% TL) cua cac cau tu tuong urng. 

IV. 1.13. Ham luqng nude trong cac phan doan dau mo 

Nhin chung, nude khdng hoa tan trong dlu mo hoac cac phan doan cua 
dlu mo. Nhung khi tang nhiet dd, do hoa tan cua nude trong dlu cd the tang 
len (hlnh IV.6). 

Su co mat cua nude trong mdt sd phln doan dau gay nguy hi£m cho qua 
trinh su dung, chlng han: 

Neu trong dau bien the cd nude se lam giam dd each dien, cd the din 
den nd tram bi£n the. 

Trong nhi£n lidu phan luc co nude se gay nguy hiem vi khi may bay lam 
viec d dd cao ldn, nhiet dd ha rlt thlp (co khi den -50 U C), luqng nude co 
trong nhien lieu se tao thanh cac tinh the nude da lam tic voi phun, gly gian 
doan cung clp nhien lieu. 

Trong san xult LPG. khi dan nd se ha nhiet do, nude se tao thanh cac 
tinh the nho gly tic van giam ap. 
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Trong nhien lieu nhe nhu xSng, diu hoa, nhien lieu phan lire, nude a 
dang tir do, d£ quan sat bang mii thudng. Trong ede san phdm ddu mo nang, 
nude a dang hoa tan hoAc tao nhu tuang. Nhin chung, nude tdn tai gay tac 
hai xdu ddn chat luqng san phdm ddu mo. 

Do vdy edn phai tdeh nude ra khoi cac phan doan sao cho ham luang 
nude cang nho edng tdt. 



Hlnh IV.6. 06 hod tan cua nude trong ede phdn doan ddu m6. 
o Benzen □ XSng a Kerosen # Ddu nhdn 

IV. 1.14. Tri so octan 

Tri sd octan la dai luang dac trung cho kha ndng chdng kich nd cua 
nhien lieu. Co hai phuang phdp di xac dinh tri sd octan, do la phuong phap 
nghien cuu (RON) va phuang phap mdta (MON). 

Ban ch£t cua cac phuang phap nky 1 h. so sanh dd ben chdng kich nd cua 
nhien lieu thf nghiem va nhien lieu tieu chudn, bidu thi bang tri sd octan. D6 
bdn chdng kich nd cua iio -octan qui ude b&ng 100 va cilia n-heptan bang 0. 

Cac dieu kien dd tidn hzlnh do tri sd octan theo phuang phdp nghien cuu 
va phuang pMp m6ta duac ghi d bang IV. 1. 


87 




Ca hai phuang phap xac dinh tri $6 octan ndi tr6n d£u c6 chung nguy£n 
tkc lk cho ddng ca chay trong didu ki£n ti£u chukn vdi mlu xkng ckn do, cho 
tkng ty s 6 nen d£n khi xay ra chky kfch n 6 vk so vdi mlu chukn co ty le izo- 
octan / «-heptan xac dinh. Ndu mku can do bi kfch n& a ckng gidi han nen 
trfcn thi % th£ tfch /za-octan trong m§u chukn chfnh la tri s 6 octan cua miu 
xang ckn do. Vf du tri s6 octan cua mdt loai xkng nko 66 bang 83, c6 nghla 
la xkng do co kha nang chdng kfch nd tuang duang vdi h6n hap chukn g6m 
83% thi tfch lk izo -octan va 17% thi tfch lk n-heptan. 


Bang IV. 1 . Ckc dieu ki€n de do tri stf octan 


Ckc thdng s 6 cOa thi nghikm 

Phuang phkp 
nghidn ciru (RON) 

Phuang phkp 
mdta (MON) 

- S6 vdng quay cOa ddng co thCr nghifem 
(vg/ph) 

600 ±6 

900 ±9 

- Nhi$t dd say ndng kh6ng khi, °C 

52 ± 1 

50 ±5 

- Nhifet dd hfin hop nhidn lidu - kh6ng khi, °C 

- 

149 ±1 

- Goc ddrth lira sdm (g6c ddnh ICra trade khi 
ddn diem chdt trdn), dd 

13 


- NhiSt dd chat Idng Idm mdt xylanh, °C 

100 ± 2 

100 ±2 

- 06 am tuykt ddi cua kh&ng khi dkn vko 
dkng co, g H 2 0/1 kg khdng khi kh6 

3,5 -s- 7,0 

3,5 + 7,0 


Tri s 6 octan theo hai phuang phap RON va MON d<5i vdi nhi£n lidu 
chukn khdng thay ddi (vi vin qui ude trong thang do tir 0 66n 100, trong 66: 
izo -octan bang 100 vk /i-heptan bang 0). Nhung 66\ vdi cac hydrocacbon 
khac nhau thi tri $6 octan theo phuang phkp RON thudng cao han MON 
(xem bang III.8). 

Su sai khac cua hai phuang phkp do 6 trfcn chu y£u la do ttfc 66 quay 
khac nhau cua ddng ca RON dung cho ckc ddng ca cd tai trong va t<5c 66 
trung binh, phan knh dung han tfnh chdng kfch n 6 cua xkng khi ddng ca c 6 
vkn ttfc va tai trong thay d8i. MON dung cho ckc loai ddng ca cd t6'c dd va 
tai trong ldn, phan knh dung han tfnh chdng kfch nd cia xkng khi ddng ca co 
tai trong va van t<5c ft thay ddi. 
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Bang IV.2. Tri so octan va thanh phan hdn hop chuan tirong ling 


Trj so octan 
cua h6n hop 
chuan 

The tich cac hap phan, % 

H6n hap 1 

40% /zo-octan va 
60% n-heptan 

Hon hop 2 
60% izo -octan v£ 
40% n-heptan 

H6n hop 3 
80% /zooctan va 
20 % n-heptan 

/zo-octan 

chuan 

4 

40 

100 

0 

0 

0 

44 

80 

20 

0 

0 

48 

60 

40 

0 

0 

52 

40 

60 

0 

0 

54 

30 

70 

0 

0 

58 


90 

0 


62 

0 

90 

10 

0 

66 

0 

70 

30 



0 

50 

50 

0 

72 

0 

40 

60 

0 

74 

0 

30 

70 

0 

76 

0 

20 

80 

0 

78 

0 

10 

90 

0 

80 

0 

0 

100 

0 

82 

0 

0 

90 


84 

0 

0 

80 

20 

86 

0 

0 

70 

30 

88 

0 

0 

60 

40 

90 

0 

0 

50 

50 

92 

0 

0 

40 

60 

94 

0 

0 

30 


96 

0 

0 



98 

0 

0 




0 

0 

0 
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Sti chdnh Idch giQa RON va MON goi la dd nhay, thdng thudng do nhay 
thay d6i tir 8 ddn 10 dcm vl Dd'i vdi xang tdt, dd nhay khdng duprc qua 10 
don vi octan va cAng nho c&ng tdt. Dd nhay phan Anh tfnh thay d6i cua nhidn 
lidu phu thudc vAo ddng co. 

Dd x£c dinh kha nang chd'ng kich n 6 cua cac loai xang khAc nhau, hoac 
tirng hydrocacbon ridng re, phai tidn hAnh so sAnh tfnh chAt chay bi kich n<5 
cua chiing vdi hai loai hydrocacbon chuAn ndi trdn trong ddng co mdt xylanb 
tidu chuAn vcii c£c didu kidn qui dinh. 

Dd do tri s6 octan, ngoai / 20 -octan lam chudn, ngtrcri ta phai chuAn bi 
hdn hop chuAn trung gian, do 1A: 

40% /zo-octan va 60% «-heptan 
60% /zo-octan vA 40% n-heptan 
80% /zo-octan va 20% n-heptan 

Ttir cac h6n hop nay va izo- octan chuAn, nhAn duqc hdn hop c6 tri sd 
octan tur 40 ddn 100 (bang IV.2). 

Bang cdch xac dinh thdi didm khi nhidn lidu thu nghidm bi chdy kich nd 
r6i so sanh vdi nhidn lidu chuAn, co thd tim ra duoc tri sd octan tuong ung 
cua nhidn lidu cAn xac dinh. Vi du, dd co tri sd octan cua mdt hdn hop chuAn 
bang 44, cAn phai lAy 80% hdn hop 1 va 20% hdn hap 2. 

IV.2. DANH GIA CHXT LUONG ClllA DAU m6 

D£ xac dinh gia tri cua diu thO trdn thi truimg, ddng thdi dinh hudng 
cho cac qu£ trinh slt dung, chd bidn, tfnh toan cOng suAt thidt bi cho nha may 
loc d£u, vide phin tich, xac dinh cAc chi tidu cua dAu thd 1A rAt cAn thidt. Co 
rAt nhidu dac tfnh quan trong, trong phAn nAy chi dua ra cAc tfnh chAt tidu 
bidu nhAt, lidn quan ddn sir dung vA qua trinh edng nghd chd bidn chung. 

IV.2.1. Thanh phAn hydrocacbon trong dAu mo 

Hydrocacbon la thanh phAn quan trong nhAt cua dAu thd, trong dAu 
chting chidm tri 60 ddn 90% trong luong. DAu chtia cang nhidu hydrocacbon 
thi cang c6 gia tri kinh td cao. Phu thude v^o ham luong cua tirng loan 
parafin, naphten, aromat ml cd thd san xuAt duac cac san phdm nhidn lidu cd 
eh At luong khac nhau. DAu chira naphten, aromat se cho phep san xuAt xAng 
co tri s 6 octan cao. DAu chua nhidu n^parafin se \l ngudn tao ra nhidn lieu 
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difczen cd chit lugng tdt, nhung n£u ham lugng parafin rin cao qua se \hm 
tang di&m d6ng dac cda diu, gay khd khan cho qui trinh van chuy£n, b<5c 
rot, phai ap dung cic bi£n ph4p d£ ha didm d6ng, gay t6n kem. Diu trung 
gian naphteno-parafinic se la nguy6n lidu ttft d6 san xuit ra diu nhdn co chi 
s 6 dd nhdt cao. 

Khi khai thac dugc diu thd, nhit thi£t phai xac dinh ham lugng vi dac 
tmh cua cic loai hydrocacbon c6 trong diu. C6 nhi£u phuang phap d6 xic 
dinh chung, nhung phd bi£n li phuang phap hoa 1^ nhu sic ky khi\ ph6 hong 
ngoai (IR) va tir ngoai (UV). Tac gia J. Brande, mdt chuyfcn gia vd hoa diu 
cua Cdng ty ti£u chuin san phim diu mo My (UOP) da dua ra cac cOng thuc 
bin thuc nghi£m, ap dung di xac dinh ham luang C P> C^, C A trong diu th6 

dua vao d6 hip thu cua chung trong phd h6ng ngoai. Cac c6ng thuc dd nhu sau: 

1. C A = 1,2 + 9,8.e (1600 cm' 1 ) 

2. C A = 3,0 + 7.1-e (813 cm" 1 ) 

Gidi han C A = 60% 

3. C A = 36,2 + 6,6.s (720 cm" 1 ) - 5,9 .e (1600 cm" 1 ) 

Gidri han C A < 10% 

4. C P = 29,9 + 6,6.e (720 cm -1 ) 

Gidi han C A = 10 - 25%; C P = 40 ^ 70% 

5. C N = 240 lg lg [100.E (970 cm" 1 )] - 25,5 

COng thuc (5) ft dugc sir dung vi budc song trong vung 970 cm -1 rit y£u 
vi khdng 6n dinh. Vi viy, cd lh& tmh him lugng C N theo edng thurc (6). 

6. C N = 100-(C P +C A ) 

6 day e bidu thi mat d6 quang hoc d vung c6 do diy cua cuvet la 1 mm. 



d- do diy cuvet, 1 mm; 

7 0 - cudng d6 tia sang dan sic truy4n vio ldp vat chit; 

/- cuang dd tia sang dan sic 16 ra tit ldp vit chit. 

lg con goi la d6 hip thu va ky hifiu li Z)q. Bing pli<5 IR ta xic dinh 

dugc Dq, thay vao c6ng thurc se tmh dugc C Al Cn, C P tuang ung> 
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IV.2.2. Ty trong 

Dua vao ty trong co th£ so bd danh gia diu mo thudc loai ning hay nhe, 
mure d6 bidn chat chip hay cao. Theo ty trong, phd bidn ngircti ta chia diu 
thanh ba cip: 


Diu nhe 

d\ s < 0,830 

Diu trung blnh 

d\ s = 0,830 4- 0,884 

Diu nang 

d\ 5 > 0,884 


Diu thd cing nhe, hidu sua't vi chit lugng cac “san phim tring” thu 
dugc khi chung cit cang cao; diu cing chtia it S, cing mang nhidu dac tinh 
parafinic hoac trung gian naphteno-parafinic. Dau cing ning thi chtfa cang 
nhidu cac chit di nguydn 1<5, cic chit nhua vi asphanten, khdng thuan Igi dd 
san xuit cac san phim nhien li6u va diu nhdn, nhung lai la nguyfcn li6u tdt 
d£ san xuit bitum nhua dudng va c<5c. 

IV.2.3. H£ so dac trung K 

Hd s6 nay cho bi£t diu mo mang dac tinh cua loai hydrocacbon nao la 
chu y£u. H£ s 6 K dao d6ng trong khoang tit 10 -s- 13, trong do: 

Ho diu parafinic K = 13 -s- 12,5 

Ho diu naphtenic K = 11,45 + 10,5 

Ho diu aromatic K - 10,5 -*■ 10 

Cic ho diu trung gian cd gia tri K nim giua cac s 6 tr6n. Bi£t dugc ho 
ddu th6 la loai gi se c 6 hudng su dung hop ly. Ching han, m6t loai diu thO 
c6 A" = 12, diu d6 se thude ho trung gian naphteno-parafinic, nd cho hidu 
suit va chit lugng cua xing, kerosen, gasoil cao. Diu nhdn gdc san xuit tir 
diu th6 nay se co chi sd dd nhdt cao song chit luong bitum thu dugc tir can 
diu do se khdng tOt. 

IV.2.4. Him lugng cac hgp chit chura cac nguy£n to di the 

1V,2>4J. Cdc chat chita luu huynh 

Luu huynh li tap chit chu yiu cd trong diu thd. Chiing tdn tai d nhiiu 
dang: mercaptan, sunfua, disunfua, H 2 S, S. Can cti vao him lugng luu huynh, 

nguoi ta chia diu mo ra lam ba loai: 

- Diu mo ft luu hu^nh S < 0,5% 
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- Diu mo c 6 luu huynh S = 0,51 + 2,0% 

- D£u mo nhidu luu huynh S > 2% 

D£u mo chua nhidu luu hu$mh thl khi chd bidn th^nh cic san phdm 
nhi£n lidu hoac phi nhidn li£u, hkm lupng cua no cung nhidu ldn tuong ting. 
Luu huynh la chat gay nhidu tic hai: Khi ddt chiy tao SO 2 , SO 3 , gay ddc hai 
va an mdn dudng 6 ng, thidt bi. Mat khac, khi dua din th 6 di ch£ bidn hoa 
hoc, luu huynh se \k nguydn nhan \km ngd ddc xuc tic, lam giam hieu sua't 
va chaft lupng san ph£m. Vi vay tuy theo ydu ciu cua cic loai nhidn lieu va 
nguydn lieu cho qua trinh chd bidn xuc tac ma c£n khdng che sao cho ham 
lupng S trong gidi han cho phep. Cic gidi han da dupe trinh bay d pMn tr£n. 

IV.2,4.2, Helm luang niter trong ddu 

Cic chat chtia nito trong diu thudng it hem so vdi luu huynh. Chung 
thudng co tinh bazo ntn c 6 anh hudng ldn d£n qua trinh loc diu tr£n xuc tac 
axit (qua trinh cracking, reforming, alkyl hoa...), no la nguydn nhan giy n£n 
m£t boat tinh xuc tac va gay tao can trong ddng co. Mat khic, do nito cd tinh 
nhudm mau manh n£n nd lam cho cic san ph£m trang bi bidn mau, vi du 
kerosen khi cd mat nito se nga sang mau vang chanh, gay tarn ly ba't an cho 
ngudi sir dung. 

IV.2.4,3, Cdc chat nhua vd asphanten 

Diu mo co nhidu nhua vk asphanten thi trong san phdm (nha't la didzen, 
diu nhdn, can) ckng cd nhidu chat dd. Ndi chung, nhua va asphanten la 
nhirng chat cd hai. Ndu trong cac san pham nhifcn lieu co nhua va asphanten 
thi kha nang chay se khdng ho 2 m to&n, tao can va tkn, \km tac vdi phun cua 
ddng co. Nhua thudng la nhung cha't d 6 bi oxy hoa, se Ikm giam tmh 6 n dinh 
cua cac san ph^m din mo. Tuy nhifin diu thd chtia nhi 6 u nhua va asphanten 
thi can gudron cua nd se la nguydn lieu tdt d£ san xua't bitum, san xua't cdc. 
Ddi vdi loai diu nang naphteno-aromatic, hi£u suit bitum thu dupe \k cao 
nha't. Ty It asphanten / nhua hoac asphanten / (asphanten + nhua) cao thi 
ch£t lupng bitum thu dupe dSu tdt. Phdn can gudron cua diu thd Viet Nam 
cd tdng ham lupng nhua va asphanten r&t thdp (14,83%) n£n khdng thi sur 
dung dd san xu£t bitum. 

IV.2.5. Do nhdt 

Dua vko dd nhdt cua diu mo cd thd tinh to^n dupe cic qua trinh bom 
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van chuy^n. Ddu c 6 dd nhdt cang cao thi cdng kh6 van chuy&i bang dirdng 
dng. De van chuy^n duqc phai ti6u hao nang luqng, nhu vay chi phi se tang 
len. N6i chung, d£u mang dac tinh parafinic c6 do nhdt tha'p hon so vdi dau 
nang (naphteno-aromatic). Ddi vdi phan doan ddu mo, chang han nhu diezen, 
dd nhdt phai c6 gia tri dam bao cho qua trinh phun nhien lieu trong d6ng ca 
duqc thuin ti6n (tir 3,5 d£n 6 cSt of 20°C). Vdi dau nhdn, d6 nhdt la mOt chi 
tieu g£n nhu quan trong nhdt nham dam bao cho qua trinh bdi tron duqc tdt, 
Su thay ddi dd nhdt theo nhiet dd phan anh tmh chat nhdt - nhiet cua m6t 
loai ddu. Su thay ddi ndy cang ft cikng t<5t. 

IV.2.6. Nhiet do dong dac 

Nhiet d6 d6ng dac phan anh tmh linh dOng cua ddu a nhiet d6 thdp. N£u 
nhiet dd ddng dac cua mdt loai ddu ndo d6 cao thi. se r£t kho khan cho qua 
trinh van chuy^n, bom rot, phai ti£n hanh cac bien phdp dd giam nhiet d6 
dong dac nhu: gia nhiet, dung phu gia gay ttfn kem. Didu ndy gay anh hudng 
tdi gia thanh ddu th b. 

C6 hai nguyen nhdn ddn d£n tang didm ddng dac, d<5 Id: ddu c6 dd nhdt 
Ion va ddu co nhidu n-parafm ran. Trong do nguyen nhan thtir hai la chu y£u. Vi 
du ddu Bach H6 cd nhidu «-parafin ran n£n nhiet d6 ddng dac Id +33°C. 

IV.2.7. Nhiet d6 chdp chay 

Nhiet d6 chdp chay phan anh ham luqng cac hydrocacbon nhe co trong 
ddu vd cho bi£t tmh nguy hidm ddi vdi hiftn tuqng chdy n 6 khi bao quan van 
chuydn. Nhiet d6 chdp chay cang thdp, cdng gdn vdi nhiet d6 cua m6i trudng 
thi cdng phai than trong khi bao quan, bdc rdt. Phai cd cdc bien phap de 
phdng d6 giam tdi da hien tuqng chay nd. 

Vi du, xdng cd nhiet dd chdp chdy qud thdp (do am) n6n dd bao dam an 
toan cho cdc b6n b 6 chtia xdng, ngudi ta thudng son nhu trdng dd phan xa 
nhiet, tudi mat bd, hoac xdy bd ngdm. 

IV.2,8. Ham luqng cdc conradson (can cacbon, d6 cdc hoa) 

Dd cdc hoa conradson la dai luqng dac trung cho kha ndng tao cdc cua 
phdn cdn ddu mo. Dai luqng nay cdng cao thi hieu sudt cdc thu duqc cang 
cao. Mat khdc, hdm luqng cdc conradson cao c6n cd nghla Id ham luqng 
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nhua va asphanten trong ddu mo se cao, va c 6 th£ sOr dung can ddu mo loai 
ndy d6 san xudt bitum nhua dirbng vpi hidu su£ft va chdt luong ttft. 

Can cacbon duofc xac dinh bang each Idm b<5c hoi va sau do phan huy 
san phdm ddu mo, Nhu vdy, can cacbon chmh Id san phdm chdy cua ddu 
trong didu ki£n thi£u khOng khf. Chi ti£u nay thuerng xac dinh dtfi vdi nhifcn 
li£u DO, ddu FO, ddu nhdn. 

Ddu thO Viet Nam la ddu parafinic, chi s 6 c6c conradson cua phan doan 
can gudron rdt thdp (3,44%), vay khbng ihi sir dung phan doan can nay lam 
nguyfcn lieu cho qua trinh c6c hoa. 

IV.2.9. Kim loai nang co trong ddu 

Trong ddu mo thudng c6 nhidu kim loai a mdc vi luong nhu V, Ni, Na, 
Co, Pb, Ti, Mg, Mn.., trong do chu yeu hai nguyfcn 1 6 vanadi vd niken. Ham 
luong cac kim loai trong ddu phan dnh mtic d6 anh hudng cua chiing khi sir 
dung cac phan doan 1dm nhien lieu hodc nguyen lieu cho ede qud trinh ch£ 
bie'n xuc tac. Vi du, n£u trong nhien lieu dtft 16 (FO) chua nhidu V, Ni, cac 
kim loai nay se gdy thing 16 do tao thdnh ede hop kim vdi sat co nhiet d6 
n6ng chay thdp; c6n trong phan ling reforming xuc tdc, Pb, As se lam xtic 
tdc mdt hoat tinh nhanh chong; do v&y edn phai xur ham luong ede kim 
loai dat gioi han cho ph6p. 

Hdm luong ede kim loai ndng nhu V, Ni trong ddu thO duqc xac dinh 
bdng phuong phdp ph<5 hdp thu nguyen tir, dua vdo bude s6ng hdp thu cua 
cac nguyen t<5 do trong ph6 (goi la d6 hdp thu), suy ra dupe n<5ng do cua 
chung, sau do tinh todn theo c6ng thtfc: 



trong 66: M Id hdm luong cua V hodc Ni, (ppm); 

C la n6ng do cua V, Ni, (pg/1); 

V Id t\\6 tich dung dich pha loang; 

G la luong mdu. 

Ngodi kim loai nang, t6ng ham luong kim loai noi chung con dupe danh 
gia qua dp tro. Khi d6t chay ede san phdm ddu nang, kim loai c6 trong do se 
chuy£n sang dang oxit do Id phdn khOng chdy; vi du nhu CaO, MgO, Fe 2 0 3 , 
ZnO... Ddu cang chua nhidu kim loai, dp tro edng ldn. 
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D6i vdi d£u th6 Vi£t Nam, h^m lugng trung bmh cua V va Ni so vdi dau 
thO th£ gidi la r£t thap, ngay ca trong phdn can gudron, lugng V cung chi la 
0,46 ppm, con Ni la 10,503 ppm, do vay d£u Viet Nam r&'t sach, co the sir 
dung true ti£p ca ph£n can dd thuc hidn qui trmh cracking xuc tic can 
(RFCC). 

IV,2<10. Tiem lugng c4c ph£n doan co nhidt d6 soi khac nhau 

Dua vao tidm luong cac phan doan c6 nhidt d6 s6i kh£c nhau ta c6 thd 
danh gia dugc kha nang san xua't cac san phdm nhidn li£u vi phi nhidn lieu 
tir din thO. Ndu tidm lugng phan doan ddn 200°C cao, c6 nghla la phin nhe 
trong d£u mo nhidu, thi loai diu d6 se cho phep san xu£t xang c6 hieu sua't 
cao. Tidm lugng cac phan doan ddn 350°C cao, cho ph6p danh gU hidu sua't 
cac “san ph£m trang” cao, Vf du ddu mo c6 tidm lugng phan doan ddn 350°C 
a mure trdn 35% \h rdt tdt dd san xudt nhien lieu cho dang ca. C6n ndu ddu 
mo co tidm lugng phan doan d6 it han 30% se la loai diu it thfch hgp di san 
xudt cic loai nhidn lieu nhy. Phdn c6 khoang s6i tir 350 ddn 500°C hoac cao 
han cho phep d£nh gii hi£u suat v& chdt lugng dau nhdrn thu dugc bang 
phuerng phip chung cdt hoac chd bidn. 

Tom lai, dd danh gia, xdp loai din th<5, ta c&n phai xem xet moi khia 
canh cac die trung vat ty, chi tidu chit lugng, trong do 10 chi tidu vita trmh 
bay la quan trong han ca. Tiir cac sd lieu phan tich dugc, c6ng vdi su hidu 
bidt cua nha edng nghd, co thd dua ra phuang an su dung din mo va cac 
phan doan sao cho c6 hidu qua nhdt, hoac thidt lap dugc chd dd tdi uu cho 
cac qua trinh chd bidn din. 
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PHAN THU HAl 

cAC QUA TRIRH OLE KIEV DAU THO 


Chuang V 

QUA TRINH CRACKING 

Cracking la qua trinh be gay mach cacbon - cacbon cua hydrocacbori. 
Trong cdng nghe dau mo, qua trinh nay diroc urng dung 6i bien doi cac phan 
doan nang thanh cac san pham nhe, tucmg ring vdi khoang soi cua cac san 
phdm trang nhu xang, kerosen, di£zen. Co the thuc hien phan urng duoi tac 
dung cua nhiet do (cracking nhiet) va xuc tac (cracking xuc tac). Trong hai 
phuong phap do, cracking xuc tac to ra rdt iru viet vi phan urng co tinh chon 
loc cao, tao ra nhidu cdu tir co tri so octan cao trong xang. Lirqng dau mo 
dirqc chd bien bang cracking xuc tac chidm mot ty lucrng tirong ddi lom 
(khoang 50%), ngay cang phat trien ve so lupng, chat lirqng va cai tien c6ng 
ngh&. Co the xem nhu cracking xuc tac la mot qua trinh chii yeu d£ san xuat 
xang dong co thong dung. 

Tuy nhi£n, cracking nhiet cung co nhurng di£m uu cua no, ching han 
nhu co the che bien cac phdn can rat nang cua dau mo ma cracking xuc tac 
khong thurc hien duqc. 

V.l. CRACKING NHlfeT 

V.1,1. Khai niem 

Cracking nhiet la qua trinh ph&n huy dudi tac dung cua nhi£t, thuc hien 
a dieu kltn nhiet do khoang 470 den 540°C, ap suat 20 den 70 at. Muc tieu 
cua qua trinh nham thu hoi xang tir phdn n&ng, thu mdt so olefin sir dung 
trong cong nghiep tong hop hoa ddu. Day la m6t qua trinh co the sir dung 
nguyen lieu tir phdn gasoil den can nang cua ddu, ph6 bien hay sir dung la 
c£n mazut. San pham thu duqc bao gom khf chua nhidu olefin va xang. 
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V.1,2. Xang cracking nhiet 

Xang cracking nhidt c6 thinh phin khac v6i xang chimg cit true tiip 
(bang V.l). 


Bang V.l. Thanh phin cua m6t so loai xang (% trong lircrng) 


LoaixSng 

Olefin 

Aren 

Naphten 

Parafin 

1. Xang chung cat true tiSp (vung Tacta) 


12 

26 

62 

2, Xang cracking nhidt tCi mazut 

25-35 

12-17 

5-8 

40-45 

3. Xang cracking nhidt t is gasoil 

40-45 

18-20 

15-20 

20-25 

4. Xang reforming nhidt 

19-20 

14 -16 

27-32 

33-37 


Tir bang trdn c6 th£ thiy rang, trong xang chung cit true tidp, ham luemg 
parafin la chu ydu, con trong xing cracking nhiet c6 nhieu olefin, trong do 
olefin c6 m6t ndi d6i hoSc aren co nhanh olefin (styren) chi£m da phin. Do 
vay, xang cracking nhidt co tri s6 octan cao hem (60 + 68) so voi xang chung 
cat true ti£p (30 -r 60). Tuy nhidn tri s 6 octan cua xang cracking nhidt vin 
chua dam bao ydu ciu eh it luemg cua xang th6ng dung (xang thong dung 
phai co tri so octan bang hoac 1cm hem 70). 

Vi Xing cracking nhidt chua nhieu olefin ndn dd ben kern, direfj tac dung 
cua anh sang, nhidt d6, cac phin tu olefin dd bi ngung tu, polyme hoa, trung 
hop hoa tao nhua din din chay kh6ng hoan toan trong xylanh. Xing chua 
nhieu olefin dd bi bien d& thinh mau sam. Tuy nhien loai xang nay cung co 
uu diem la de khdi ddng may. 

Ham luemg luu huynh trong xing cracking nhidt dao ddng trong khoang 
0,5 den 1,2% (cao gip 5 lin cho phdp dtfi vdi xing 0t6). 

Ndi chung xing cracking nhidt chua dam bao chit luang su dung cho 
d6ng co xang; thufrng phai xu ly lam sach bang hydro hoic cho qua 
reforming xtic tac di nhin ducrc xang co dd <5n dinh va tri s 6 octan cao. 

V.1.3. Cac y£u to anh hirdng 

a. Nguyen lieu 

Nguydn lidu cang ning (gicri han sdi cao) thi bd bdn nhidt cua nguydn 
lidu cang kem, qua trinh phin huy xay ra dd han, dan dd'n tdc dd phin huy 
nhanh, cho hieu suit xang cang cao. Do vay, nhidn lidu ning thi phan ting 
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xay ra a nhiet d6 thap hem so vdi nhi£n lieu nhe. 

h. Nhiet do, dp sudt 

Neu qua trinh tidn hanh cr nhi£t d6 vira phai thi qua trinh phan huy xay 
ra v6i sU thay doi cau true rat ft. Vi du, ndu nguy£n lidu chtia nhieu parafin, 
se thu duqc san pham chira nhieu parafin, neu nguydn li6u gasoil co chua 
mot luqng 1cm hydrocacbon vong thi san phdm thu duofc se co nhieu naphten 
va aromat. 

Khi cracking xay ra trong pha long vdi nguyen lieu nang nhu mazut, 
gudron thi ap suat khong anh huemg nhieu. 

Khi ap suat va nhiet do cung cao, vi trf dirt mach nghi£ng vd cudi mach, 
dieu do d&n den lam tang hi£u suit san pham khi, san pham long giam. 

Con neu chi co ap suat cao thi vi trf dirt mach C-C xay ra cr gitia mach, 
dan den hieu suat san pham long tang. 

l\ Thdi gian Itfu 

Then gian luu cua nguydn lidu trong viing phan ling cang lau thi san 
pham tao thanh dd bi ngtrng tu, d3n ddn tao nhua, tao c6c, lam giam hi6u 
suat xang va khf. 

Nhir vay, de tang hieu suat san pham khf, xang, va giam hidu suat phan 
ting trung hqp (can, c6c) thi cr vung phan ting, nhiet do duy tri cao va thori 
gian luu cua nguyen lieu trong viing phan ting phai ngin (bang V.2). 


Bang V.2. Cracking nhi£t /i-C u H 34 


Nhi#t 36 
(°C) 

06 chuyen 
ho6 (%) 

Hidu suat ph3n ting (% khtfi Itrgng) 

Ty le 

phan hu}/ trung hop 

S£n pham phan 
huy (xang khi) 

S£n pham 
trung hep 

375 

52,2 

55 

44,2 

1,26 

400 

53,5 

62,2 

37,8 

1,65 

425 

50,8 

72,4 

27,6 

2,26 


Tti bang trdn ta thay, khi nhidt d6 tang ldn, d6 chuyen hoa h£u nhu xap 
xi nhau, song san pham phan huy tang, con san pham triing hop giam. 
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Vi v&y, dot vtii m6i dang nguyen li6u khac nhau, ta cin nghien ctiu chon 
nhiAt do toi uu. Thuc t€ lai cho thAy rang trong cac qua trinh cracking nhiet 
cong nghiep, san pham c6c chii y£u tao thanh va lang dong a vung nhi£t do 
vira phai chti khAng phai a vhng nhiAt do ttfi da. 

V.1.4. Cache 

Phan ting cracking nhiAt xay ra theo ca ch£ g6c tu do. 

Cac hydrocacbon tham gia phan ung cracking nhu sau: 


- Parafin: 

C n H 2nt2 ► 

^--m^2m+2 ^ CpH 2 p 

- Olefin: 

C n H 2ri — 

C m H 2m + C p H 2p 

- Alkyl tham: 

CfiHjQHs —► 

QH fi + C 2 H 4 

- Xycloparafin: 

C„H 2n — 

C m H 2m + CpH 2 p 


Trong cac loai phan ting tr£n, diin hinh la cracking //-parafin, co che 
xay ra nhu sau: 

R-CH 2 -CH 2 -CH 2 -CH ? R-CHi-CHj* + C*H 2 -CH 2 

R-CH 2 -CHj* —► R* + CH 2 =CH 2 
C*H 2 -CH : , —► H* + CH 2 =CH 2 
CH ? -CH 2 -CH 2 * —► CHi* + ch 2 =ch 2 
ch 2 * + r-ch 2 -ch 2 -ch 2 -ch 2 —*- ch 4 + r-ch 2 -ch 2 -c*h-ch, 
r-ch 2 -ch 2 -c*h-ch 2 —► r-ch 2 * + ch 2 =ch-ch, 

Nhu vay, cracking nhiet tao ra mAt luqng lan etylen, san pham thu dugc 
ft nhanh, khong nhieu phan ting d6ng phan hoa, kho thu duqc san pham 
vong, vi vay ma xang thu duqc tu qua trinh cracking nhifet co tri s6 octan 

tha'p. 

V.2. CRACKING XUC TAC 

V.2.1. Muc dich cua qua trinh cracking xuc tac 

Trong cong nghe che bid'n dau mo, cac qua trinh co xuc tac chiem mAt 
vi tri quan trong, trong do cracking xuc tac la di£n hinh. Xuc tac co tac dung: 

- Lam giam nang luqng hoat hoa, tang toe dA phan ting. 

- Lam giam nhiet do cSn thi£t cua phan ting. 
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- Tang tmh chat chon loc (hucmg phan umg theo huong cin thiet). 

Lupng dau mo dupe chP biPn bang cracking xuc tac chiPm tuong d6'i 
lan. V[ du, nam 1965, lupng diu mo the giafi che biPn dupe 1.500 tan/ngay 
thl cracking xiic tac chiPm 800 tan (53%). 

Qua trinh cracking xuc tac dupe xem la mot qua trinh chu yeu de‘ san 
xuat xang cho oto, mpt so it cho may bay va la mpt qua trinh khong the; 
thiPu dupe trong bfltt cur nha may loc dau nao. 

V£ phucmg dipn dpng hoc, nhung phan ung xay ra khi cracking nhiet 
d6u co th£ xay ra trong qua trinh cracking xuc tac (song khi co xuc tac, xuc 
tac se thuc day chon ipc cac phan ring co lpi nhu dong phan hoa va phan huy 
de tao ra /roparafin, hydrocacbon thorn...). 

Nhcr co xuc tac ma phan ung dupe thuc hipn a nhiet dp thap hon. 

Muc dich cua phan urng cracking xuc tac la bien d6i cac phan doan din 
mo co nhiet dp cao (hay co phan tu lupng Ion) thanh cac cPu tu xang co chat 
lupng cao. Ngoai ra thu them mot so san pham phu khac nhu gasoil nhe, 
gasoil nang, khi (chu yeu la phan tu co nhanh), day la cac cau tu qui cho 
t6ng hop hoa dau. 

V.2.2. Nguyen lieu dung cho qua trinh cracking xuc tac 

Co thP dung cac phan doan sau lam nguyen lieu cho cracking xuc tac: 

- Cac phan doan kerosen-xdla cua qua trinh chung cat true tiep. 

- Phan doan x61a co nhifet dp soi 300 den 550°C cua qua trinh chung cat 
chan khong mazut. 

- Phan doan gasoil cua qua trinh che biPn thri cap khac. 

- Phan doan gasoil nang co nhiet dp soi 300 dPn 550°C. 

Nhu vay, ngucti ta co the phan nguyen lieu cho cracking xuc tac ra lam 
bon nhom sau: 

Nhom 7: Nhom nguyen liPu nhe, la phan doan kerosen-xola lay tu qua 
trinh chung cat true tiPp co: 

T\ = 260 - 380°C; 

d = 0,830 - 0,860; 

M = 190+ 220 d.vC 
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Do la nguydn lidu t6t nhit de san xuat x£ng may bay. 

Nhom 2: Phan doan gasoil nang co gicri han nhiet do soi 300 -s- 500°C va: 
d = 0,880 -5- 0,920; 

M - 280 -r 330 d.v C 

Chii yeu de san xuit xang oto. 

Nhom 3: Nhom nguyen lieu c6 thanh ph£n ph&n doan r6ng, do la h6n 
hop cua hai nhom tren, (nhidt d6 s6i 210 ddn 550°C), co thi liy tir chirng c£t 
true tiaTp hay la phan chiet cua qua trinh lam sach d£u nhdn bang dung mdi 
chon loc. 

Nhom nay di san xuit xang oto va may bay. 

Nhom 4: Nhom nguydn lieu trung gian la h6n hop phan doan kerosen 
nang va x6la nhe, nhidt d6 soi 300 din 430°C, di san xuit xang 6t6 va may bay. 

Trong cac nhom nguyen lieu trdn, \6t nhit va chu ydu dung cho cracking 
xuc tac la phan doan kerosen - x6la gasoil nang, thu duoc tir chung cit true 
nip. Phan doan nay cho hidu suit xang cao, it tao coc nen thdi gian lam vide 
cua xuc tac keo dai. 

V.2.3. Cac san pham cua qua trinh cracking xuc tac 

Hieu suit va dac tinh cua cac san pham trong cracking xuc tac phu 
thu6c vao ban chat nguyen lidu, chit lucmg xiic tac va che d6 cong nghe. San 
pham chinh cua qua trinh la xang, ngoai ra con thu thdm m6t s 6 san ph£m 
phu nhu khi, gasoil nang, gasoil nhe. 

V.2.3.L San pham khi cracking xuc tac 

Hidu suit cua san phim khi chiim 10 den 15% nguydn lidu dem cracking, 
co the dao dang phu thuoc vao dieu kidn cracking. Ndu cracking a didu kidn 
cling (nhiet do cao, tdc d6 nguydn lidu nho, boi so tuan hoan xuc tac 16m) thi 
hieu suit se 1dm; con neu cracking a didu kidn mdm, hidu suit se thip (bang 
V.3). 

Ndu nguyen lieu co ham luong ltfu huynh cao thi khi cracking xuc tac 
chtfa nhieu H 2 S; ndu nguydn lidu chtra nhidu nito, trong khi se co NH 3 . 
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Bang V.3. Six phy thuoc thanh phin khi cracking xuc tac 
\ko nguy&n li£u 


Cau tir 

Hi|u suit (%) 

Khi dung nguySn li£u nhe 

Khi dung nguySn li$u nang 

h 2 

0,80 

6,65 

ch 4 

3,20 

7,0 

c 2 h 8 

2,40 

7,0 

c 2 h 4 

0,25 

7,0 1 

C 3 H a 

11,70 

10,85 

c 3 h 6 

10.75 

13,3 

/i-C 4 H 10 

5,36 

7,75 

izo-C 4 H 10 

23,4 

19,75 

n-C 4 H 8 

12,0 

11,5 

/zo-C 4 H 8 

1,0 

3,65 


6,3 

18,55 

/zo-C 5 H 12 

15,7 

18,55 

Anilen 

7,20 

18,55 

Tdng 

100 

100 


Bang V.4. Thanh ph&n khi cracking phu thu6c vho xuc tic su dung 


Cau tCf 

Xuc t£c chOa zeolit 

Xuc tec chOa aluminosilicat 

H 2 S 

4,9 

3,6 

h 2 

0,1 

3,1 

ch 4 

1,6 

■ 8,0 

c 2 h 4 

2,7 

6,9 

c 2 h 6 

1,8 

2,8 

c 3 h 6 

23,1 

25,6 

C 3 H a 

7,9 

5,7 

n- C4H0 

16,6 

16,0 

/zo-C 4 H 8 

5,7 

10,1 

C4H-10 

6,4 

3,0 

/zo-C 4 H i0 

28,1 

15,2 
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Theo hai bang tren, khf tir C 3 den C 5 chiem 70 den 90%, trong do khf 
izo-C 4 Hg la chu yeu. So vdj cracking nhiet thi khf cracking xuc tac nang ham 

Uhg dang cua khf cracking xuc tac: 

- San phim propan-propen lam nguydn lieu cho qua trinh polyme hoa va 
cho qua trinh san xuat cac chdt hoat dong bd mat. 

- PhAn doan khi propan-propen, butan-buten la nguydn lieu cho sail xuat 
khi hoa long LPG, nguydn lidu cho alkyl hoa de nhin cau tur co tri so octan 
cao pha vao xang va lam khf dot dan dung, lam nguydn lieu cho tong hop 
hoa ddu. 

V.2.3.2, Xang cracking xuc tac 

Day la san phdm chinh cua qua trinh cracking xuc tac, hieu suat xang 
cracking xuc tac thudrng dao dong trong khoang tir 30 den 35% luang nguyen 
lieu dem cracking. Hidu sudt va chat luang xang phu thuoc vao chat luang 
nguydn lieu, xuc tac va che dd cong nghe. 

- Neu nguyen lidu co nhidu naphten thi xang thu duac co chat luang 
cao. 

- Ndii nguyen lieu co nhieu parafin thi xang thu duac co tri so octan thdp. 

- Neu nguyen lieu co nhidu luu huynh thi trong xang cung co nhieu liru 
huynh (thudng chiem 15% tdng luang luu huynh co trong nguyen lieu). 

Xang cracking xuc tac co cac dac trung sau: 

- Ty trong 0,72 ~ 0,77; 

- Tri so octan 87-1-91 (theo RON); 

- Thanh phan hoa hoc: 9 -M0% olefin, 20 30% aren, con lai la 

naphten va /ro-parafin. 

Vdi cac tfnh chat nhu tren, xang cracking xuc tac co the dung lam xang 
may bay hoac xang oto. 

De tang tri s 6 octan cho xang cracking xuc tac, ngufri ta pha them nude 
chi (TEL). Xang dung cho may bay thudng pha them 2,5 ddn 3,3 g nude chi 
cho 1 kg xang va tri so octan se tang ldn 10 den 16 dan vi. 

Muc do tiep nhan nude chi phu thuoc vao thanh phdn hoa hoc cua xang: 
Ndu xing co nhieu hydrocacbon tham va nhieu luu huynh thi kha nang tiep 
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nhan nude chi kem. Neu xang c 6 ham lupng rrro-parafin lorn thi mac dp tiep 
nhan nude chi tang. Xang co pha chi rat doc, gdy 6 nhidm mdi trUdng. 

V.2.3.3 . San pham gasoil nhe 

Gasoil nhe la san pham phu thu dupe trong cracking xuc tac; co nhiet do 
soi trong khoang 175 ddn 350°C. So sanh vdi nhien lieu didzen thi no co tri 
so xetan thifp. Tuy nhien ch£t lupng cua san pham nay con phu thupc nguydn 
lidu dem cracking. 

Voi nguyen lidu la phin doan xdla t if dau ho parafinic thi gasoil nhe cua 
cracking xuc tac nhan dupe co tri so xetan tirong doi cao (45 4 46). 

Vdi nguyen lidu chira nhieu hydrocacbon thorn, naphten thi trj so xetan 
tha'p (25 4- 35). 

Chat liromg cua gasoil nhe khong chi phu thupc vao thanh phdn nguyen 
lieu ma con phu thupc vao chat lupng cua xuc tac va che dp c 6 ng nghe. 

- Cracking xuc tac or dieu kidn cirng: hieu su£t va chat lupng gasoil nhe 

thap. 

- Cracking xuc tac a dieu kidn mdm: hieu su£t va chat lupng gasoil nhe 

cao. 

San pham gasoil nhe nay thudng dupe sir dung de lam nhien lieu diezen, 
lam nguyen lieu pha vao mazut lam tang chat lupng cua dau mazut. 

Dac tinh cua gasoil nhe thu dupe trong qua trinh cracking xuc tac nhu 

sau: 

- Ty trpng 0,83 4 0,94. 

- 1,7 4 - 2,4% luu huynh, 30 450% hydrocacbon thorn, con lai la parafin 
va naphten. 

V.2,3.4. San pham gasoil nang 

San ph£m gasoil nang la phin c3tn con lai cua qua trinh cracking xuc 
tac, co T, 6i tren 350°C, df= 0,890 -r 0,990. 

San phim nay chua mot lupng ldn tap chat co hpc. Ham lupng luu huynh 
cao hon trong nguyen lieu ban dSu khoang 1,5 ldn. No dupe sir dung lam 
nguydn lieu cho cracking nhidt va coc hoa, hoac lam nhien lieu dot 16, lam 
nguydn lidu san xuat bo hong, hoac quay trcr lai qua trinh cracking. 
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V.2.4. Xiic tac cho qua trinh cracking 

V.2.4.1. Cdc loai xuc tac 

Xuc tac triclorua nhom AICI 3 

Triclorua nh6m cho phep tien hanh phan urng a nhiet do thap: 200 ddn 
300°C, dt chd tao. Nhirdc didm la xuc tac bi mit mat do tao phiic vdi 
hydrocacbon cua nguydn lidu, di£u kien tidp xuc giua xuc tac va nguyen lidu 
kh6ng tot, cho hieu suit va chat lircmg xang th£p. 

Aluminosilicat vo dinh hinh 

Ban dau ngtfcri ta sir dung ddt set bentonit, song hidu suat chuyen hoa 
thap. Sau do dung aluminosilicat tdng hcrp, xuc tac nay co hoat tmh cao hem. 
Hidn nay chu yeu sir dung zeolit hoac xuc tac aluminosilicat chita zeolit. CJ 
My co tcri 80% xuc tac chria zeolit (thuemg sir dung loai xuc tac co 20% 
zeolit tren aluminosilicat). 

Uu diim cua loai xuc tac chira zeolit la giam ducrc gia thanh cua xiic 
tac, do zeolit tdng hop r£t dit. De dang tai sinh xuc tac vi trong qua trinh 
phan irng, cdc tao thanh se bam tren bd mat cua ch£t mang (la alumino¬ 
silicat), chir khdng chui vao mao quan zeolit, didu do cho phep qua trinh dot 
chay cdc xay ra thu£n tidn va tridt de. 

Hien nay trong edng nghidp sir dung chu ydu la zeolit X, Y co kich 
thirdc mao quan rong (8 den 10 A) de ohd tao xiic tac dung cho cracking cac 
phan doan rong va n£ng. Ngoai ra con co the sir dung loai zeolit mao quan 
trung binh nhu ZSM-5, ZSM-11. Cac xiic tac tren duqc che tao dual dang hat 
vi c£u dd sir dung cho qua trinh cracking vdi ldp gia s6i (FCC) hoac dang 
cdu ldn cho thiet bi co ldp xiic tac chuyen ddng (RCC£ 

V.2.4.2. Vai trd cua xuc tac cracking 

Xiic tac co tac dung lam giam n£ng lirong boat hoa ciia phan ling, tir do 
din den tang toe do phan ung. Vi du, khi co mat xiic tac d 400 ddn 500°C, 
cac olefin chuyen hoa nhanh hem 1.000 ddn 10.000 lin so vdi cracking nhidt. 

Ngoai ra, xiic tac con co tinh chon loc, no co kha nang lam ting hay 
cham khdng dong ddu cac loai phan ung, co nghla la hudng phan ling theo 
chieu co loi. 
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V.2.4.3. Yeu cdu ddi v&i xuc tac cracking 

Xuc tac cracking phai dam bao cac yeu can sau day: 

- Hoat tmh xuc tac phai cao; 

- Do chon loc phai cao; 

“ Do on dinh cao; 

- B£n co, b£n nhi£t (d£ co thi lam vi 6 c or nhiet do cao); 

- D 6 thu£n nhi't cao (v£ ciu true, hinh dang, kich thirdc); 

- Phai ben vdi cac tac nhan gay ngo doc xuc tac; 

- Phai co kha ning tai sinh; 

- Phai de san xuat va gia thanh ha. 

Vdi cac yeu ciu tr£n thl zeolit hoac xuc tac chda zeolit to ra co nhieu iru 
diem horn ca. 


* Xuc tac aluminosilicat vd dinh hinh 


Xuc tac aluminosilicat la loai khoang set tu nhien 
hoac tong hop co thanh phan chu yeu nhu sau: 

• Si0 2 : 75 -r 90% 

• A1 2 0 3 : 10 -5- 25% 

• Bi mat rieng: 300 -r 500 m 2 /g 

ngoai ra con co H 2 0, tap chit Fe 2 Q 3 , CaO, MgO. 


- Si - O - A1 - O - Si - 

i I i 
o 
I 

Si 


Xuc tac aluminosilicat vo dinh hinh co tinh axit, do la cac axit rin. Cac 
tim hoat tmh nim tr£n hi mit xuc tac, ducrc chia lam hai loai: tam Lewis va 
tarn Bronsted. 


- Tam Lewis la nhtfng tim thiSii hut electron cua nhom. Nhom luon co 
xu hiremg nhan them cap dien tir de lap day quy dao p trong. Ta xet ciu hinh 
electron cua nguySn tu nh 6 m. 


! 3 Al: \s 2 2s 2 2p (i 3s 2 Zp ] 

Trang thai binh thtfcmg: 

Trang thai kich thich (tao li 6 n ket) 
vin con m 6 t 6 trd'ng nen no co xu 
hirdng nhin them cap electron. 


1 tl 1 1 t 1 




t 

t 

t 
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- Tim axit Bronsted la nhung tam khi tharn gia phan ring c6 kha nang 
cho proton hoat dong (H + ). 

Theo ca che nhir vAy, aluminosilicat chfnh la cac axit rdn thiic day phan 
ling xay ra theo ca che ion cacboni. Vi vfty no dirpc ling dung rat rong rai 
trong da so cac qua trinh loc - hoa ddu. 

W 2.4.4. Tai sinh xuc tac 

Xiic tac cracking sau mot thai gian lam viec bj mat hoat tfnh do c6c tao 
thanh barn dfnh tren b6 mat, hoac mot so phan ling phu tao polyme, che phu 
cac tam hoat tfnh cua xuc tac. De xuc tac co the lam viec dirpc binh thircmg, 
phai tai sinh de khoi phuc lai hoat tmh cua no. 

Ban chat cua qua trinh tai sinh la dot chay coc bam tren b£ mat. Vf du, 
doi vdi aluminosilicat dot a 540 d£n 680°C, qua trinh dpt chay coc xay ra 
cac phan ling sau: 

1C + 0 2 -► ICO + Q 

C + 0 2 ^ 2C0 2 + Q 

2H 2 + 0 2 ► 2H 2 0 + Q 

Kha nang tai sinh co th^ danh gia bang circrng do chay coc, cudng do 
chay coc cang cao, qua trinh tai sinh xuc tac cang nhanh. 

Ngiroi ta thay ring, nhiet dp tot nhcft di dpt chay coc nSm trong khoang 
540 den 680°C. Neu thap qua, coc khong chay het, nPu cao qua (700°C) xuc 
tac bi thi6u ket, ddn den giam be mat, lam giam hoat tmh cua xuc tac. 

V.2.4.5. Cac dang hinh hoc cua xuc tac 

Xuc tac cracking thtrdng dupe su dung a cac dang sau: 

- Xiic tac dang bui: co kfch thude tir 1 den 80 pm (phan lem la 40 dPn 80 pm). 

- Xuc tac dang vi cdu: kfch thirdc hat tir 50 den 150 pm. So vdi xuc tac 
bui, xuc tac vi cSu ft bi mai mbn, do vay xuc tac ft bi ton hao hem. 

Ca hai loai xuc tac bui va vi cau durpe sii dung ph<5 bien trong he thong 
cracking vdi Idp xuc tac gia sol 

- Xuc tac dang cdu Idn: dudng kmh hat xuc tac tir 3 dPn 6 mm. Dp ben 
ccr cua loai nay r*tt tot. Trong qua trinh lam viec ft bi mai mon, ft bi v5. Dang 
xuc tac nay thirdng dirpc sir dung trong ldp xuc tac chuyen d6ng. 

- Xuc tac dang tru: co dirdng kfnh tir 3 den 4 mm, chi&u cao tir 3 dPn 5 mm. 
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D6 b£n ccf kem, trong qua trinh sur dung dl bi vd vun, lam ti6u hao xuc tac. 
Loai nay dirge sir dung trong h£ thong xuc tac cracking vdri Idp xuc tac tinh. 
Vori loai xuc tac nay, do b6n co hoc Ian nhat khi chidu cao hlnh tru biing 
duorng kinh. 

V.2.5. Ca che phan urng cracking xiic tac 

Co r^t nhidu y kien tranh luftn v6 ca che phan urng cracking xuc tac, 
song pho bien nh&t vSn la each giai thich theo ca ch£ ion cacboni. Ta hay lay 
vi du didn hinh la phan ting cracking /7-alcan. Vi du: 

>;-C 7 H 16 /v-C 8 H 18 


E (keal/mol) 36 29 24 

Nhrr vfty, mach cang dai do bin ciia lien ket trong mach cang yeu, qua trinh 
cracking cang de thUc hien. 

Giai Joan I: Giai doan tao thanh ion cacboni, vi du cracking n -hexan, 
ion cacboni duoc tao thanh khi /v-parafin hap thu tr£n trung tam axit Lewis 
cua xuc tac: 

- 4 - 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 +A(H V ch 3 -c + h-ch 2 -ch 2 -ch,-ch 3 

+ h 2 

I-► ch 3 -ch 2 -ch + -ch 2 -ch 2 -ch 3 


Dien tick duong khong hao gid 6 carbon hoc L 


Giai Joan 2: Giai doan bi£n ddi ion cacboni tao thanh san pham trung 
gian. Sir chuyen ddi ion cacboni xac dinh boi do on dinh cua cac ion do. Theo 
nguyen tic: 

C + bac 3 > C + bac 2 > C + bac 1 

- 1 - : --— : -► 

06 dn dinh giam dan. 


Ion cacboni C + tao ra dr tren se dirge chuyen dcri theo cac phan ting sau: 


CH 3 -CH + -CH 2 -CH 2 -CH 2 ~CH 3 


ch 3 -ch 2 -ch + -ch 2 -ch 2 -ch 3 

-► ch 3 -c + -ch,-cfl-ch 3 
I “ ■ 

ch 3 

CH 3 -CH^-C + - CHo-CH 3 

"I ' 

ch 3 
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Giai doan 3: Giai doan dut mach. 

Su* durt mach xay ra a vi trf p so vdi cacbon mang dien tich, de tao thanh 
mot ch^t trung hoa va mot ion cacboni mdfi co so C nho hc*n: 

CH 3 -C + -CH->VCH 2 -CH 3 dliTm ' Ch » CH 3 -C=CHi + CH 3 -C + H, 

I ' t 

ch 3 ch 3 

CH 3 -C + H 2 -^ CH 3 -CH 3 + H + 

Hien nay, nhom tac gia C. Naecache (Phap) dira ra cor che tao san phim 
trung gian la vong xyclopropan. Vi du, cracking n-hexan: 

Giai loan 1: Tao ion cacboni: 


C 

I 

a(h + ) C-C + -C-C-C-C ^C-C-C-C-C C-C-C+-C-C 

n-c 6 H,4^ W CT 

2 Q ^ ^ ^-1 \ / v _ ^4- ^ ^ 

c _! 

xyclopropan C 


Giai loan 2: Tao san ph£m: 


C C + C J C C C C C t 

i / 1 

. H, 

c-c + —--+■ c-c 

1 1 

c c 


* Cracking alkyl benzen 

E (kcal/mol) 

c 6 h 5 -c 2 h 5 

50 

c 6 h 5 -ch 2 -ch 2 -ch 2 -ch 3 

34 

c 6 h 5 -ch-ch 2 -ch 3 

19 

j 

ch 3 


c 6 h 5 -ch-ch 3 

17,5 


CHj 

Vf du, cracking: 

C 6 H 5 -CH-CH 3 QHj-CT-CHj—^c 6 h 6 + ch + -ch 3 

I H J I I 

ch 3 ch 3 ch 3 

CH 2 =CH-CH 3 - ~ H+ - I 

(n£u ddt cr vi tri P thi khong the dtroc vi do la vong benzen) 
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- Trong day d6ng ding cua benzen, khi mach ben cang dai thi toe do 
dirt mach xay ra cang lorn va cang de. 

- Cac nhom CH 3 , C 2 H 5 kho bi durt ra khoi nhan therm (vi nang lircrng lien 
ket ldfn, do do kho tao CH 3 + va C 2 H S + (xang cracking xuc tac chiifa rat nhieu 
hydrocacbon thorn co mach nhanh ngin). 

* Cracking olefin theo C. Naccache: 

r-ch=ch-ch 2 -ch 2 -ch 3 A(h » r-ch 2 -ch + -ch 2 /ch 2 -ch 2 -r’ 

did lien ket (3 

—► r-ch 2 -ch=ch 2 +[ch 2 + -ch 2 -R’ —► CH 2 =CH-R + H*] 

Dirt mach co the xay ra ngay sau khi phan irng: 

C=C-C-C-C + H + —► ch 3 ch + ch 2 ch 2 -ch 3 —► 

—► ch 3 -ch=ch 2 + CH 2 =CH 2 + H + 

hoac cung co thi trung hop trircrc sau do mdi du't mach: 

2C 5= —► Cio = ► C 3= + C 7 - 

C 2 = ^ C 3 = + C4= 

* Cracking xycloparafin: 

Thf du, cracking xyclohexan xay ra theo so 66 sau: 



Nhir vay, sau cracking ta co the thu dugc san pham la vong nho hofn, hoac 
vong doi, 

Co th£ so sanh qua trinh cracking nhiet va cracking xuc tac nhuf sau: 
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Cracking nhiet Cracking xuc tar 

Vdi //-parafin - Phan lan thu olefin - Thu C}-^ C 6 olefin, manh nhanh 
va C 4 -r C 5 mach thdng 

- Phan urng dong ph&n hoa - Dong phAn hoa rat nhieu. 
khong nhieu 

- Kho thu sail pham vong - Thu sail pham vong, tao aren. 

Vdi vong no - Cracking kho khan - Cracking vong no de dang 

Vdi alkyl thorn - Doi mach alkyl - Tach nhom alkyl ra khoi vong 

thorn 

* So sanh hai loai xuc tac sir dung. 

A l it minos ili < at Zeolit 

-La chat vo dinh hlnh - La chat ket tinh 

- Hieu suat xang thu duoc 55,5% - Hieu suat xang thu diro'c 62% (tier kiem 

20 % du trir dau mo) 

- Ham lircmg c oc 5,6% - Coe 4,1% 

Zeolit lam tang toe do phan ung, nit ng£n 
tlidi gian xir ly nguyen lieu 

So sanh vAn tdc phan urng khi sir dung hai loai xuc tac tren: 

Cracking Aluminosilicat (13% Si) Zeolit Y (rhua Re) Ty le 

n-Cj 6 H 34 60 don vi 1000 don vi 17 Idn 

140 2370 17 

190 2420 13 

205 953 4,7 

V.2.6. Cac phan ung k£m theo qua trinh cracking xuc tac 

Vdi nguyen li£u la parafin, phan ter luong ciia parafin cang thap thi sit 
phdn huy xay ra cang kern. Ngoai phan ufng chmh la duft mach C-C, con kem 
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theo qua trinh dehydro hod: 


C 4 H 


4^10 


t °C, xuc tdc 

-► 


-► 


CH 4 + C 3 H 6 (60%) 


C 4 H 8 Hr H : 


( 10 %) 


Voi nguyen lieu la olefin, ngoai cracking, con co cac phan urn g trung 
hop. Vi du: 

2CH 3 -CH 2 -CH=CH 2 -► CH 3 -(CH 2 ) 5 -CH=CH 2 

-► ch 2 =ch-ch 2 -ch 3 

CH^CH-CH-CHo + H? 


ch 2 =ch 2 + ch 2 =ch 2 

Phan ting dong phan hod: 

ch 2 =ch-ch 2 -ch 3 


Phan urng ket hop H 2 tao parafin: 

+ H, 


R-CH=CH> 


ch 3 -c=ch^ 

I 

ch 3 

ch 3 -ch=ch-ch 3 


r-ch 2 oh 3 


Phan urng khep vong, sau do co th^ bi khu H 2 thanh aren: 

ch 2 =ch-ch 2 -ch 2 -ch 2 -ch 2 -► |^j 


-3H. 



3CH 2 =CH 2 -► 

V6i nguySn lifu la naphten: 


+ 3H 2 


j^^CH 2 -CH 2 -CH 3 


+ CjH* + H 2 


0 

0 

CH 3 
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Voi nguyen li£u la cac hydrocacbon therm, phan ting chinh la cracking: 



Mach alkyl cang dai va d6 phan nhanh cang nhieu thi viec khir goc alkyl 
cang dt vi lien ket do kem btn. 

Phan ting kem theo la phan ting d6ng ph^n hoa: 



CH 3 


Cung co kha nang xay ra phan ting khep vong: 


CH 0 -CH 0 - CH->—CH 3 

$ '' 
ch 2 —ch 2 — ch 2 ^ch 3 





phenantren 



Ngoai ra con xay ra phan ting ngung tu vh tao ctfc: 



V .21. Cac yeu 1 6 anh hirang den ph&n ting cracking xuc tae 

Co r£t nhi6u y£u t<5 anh hudng d£'n phan ting cracking, sau day chi neu 
m6t s 6 y£u t6 die’n hinh. 

- Nguyen lieu: T6t nh£t la phan doan kerosen-x6la gasoil nang thu dugc 
tir chung ca't true tie'p (nhiet dg s6i cua phan doan 260 + 350°C, d = 0,830 -r 
0,920). 

- Nhiet dg thich hap: 450 -t- 520°C U thich hap nh£t dl tao xang. 

- Ap su£t 1,4 d£n 1,8 at, a didu kien nky cracking xay ra trong pha hcri. 

- Xuc tae: Zeolit Y (16 xdp ldn, Si/Al cao). 

- T6c d6 nap lieu 0,5 4- 2,5 dan vi th6 tich nguyen lieu trong 1 gia. 

- B6i s6 tu£n hoan cua xuc tac: Khi tang bgi s 6 tu^n hoan ciia xuc tac 
thi thdi gian luu cua nguyen lieu trong viing phan ting giam, hoat tinh trung 
blnh cua xuc lie tang len, \im cho hieu su£t xing, khi, cung tang. Con lugng 
c6c him tren b6 mat xuc tic sau \in tu£n hoan se giam xu6ng. 

V.2.8. Sir tien b6 cua cracking xuc ttic trong cong nghe loc hoti diu 

Trudc day, qua trinh cracking xuc tac thudng dugc thuc hien trong thiet 
bi vdi ldp xuc tac c6 dinh, nhu v&y r&t khd tii sinh xuc tac khi no mil hoat 
tinh. Khi ch£ tao xtic tac, cSn phai tlnh d£n cic yeu 1 6 nhu boat tinh, thdi 
gian lam viec cua xuc tac. Vi viy kh6 co thi ch£ tao dugc m6t xuc tac vita 
dam bao dugc hoat tinh cao, vira co theti gian lam viec dai. 

Ngay nay, sir dung chu yeu qu i trtnh cracking vdi ldp xuc tac gia soi 
(FCC). Vdi edng nghe nay, cho ph£p nang cao dugc nang su£r thiet bi, su 
dung dugc nguy£n lieu x£u han mil vln thu dugc san ph£m co ch£t lugng 
cao, xuc tac dugc tai sinh m6t each de ding. 
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V4 c6ng right, Ip dung c6ng nghd di£u khi^n tu d6ng co the tdi uu hoa 
qua trinh, nhanh chong phlt hidn su mat hoat tinh xuc tac ndn kip thoi di£u 
chinh dugc hoat ddng cua thidt bj. 

Mot van dd nan giai thufrng xay ra trong qul trinh cracking xuc tac 11 
tao c6c trdn bd mat 11m giam hoat tinh xuc tic. Do vly, hidn nay ngudi ta 
thufrng cho ihtm m6t lugng rlt nho kim loai qui di thtic dly phan ting oxy 
hoa (dtft chay) holn toln ddn C0 2 , trinh tao CO la nguydn nhln lam giam 

hoat tinh xuc tic va 6 nhidm m6i trircmg. Xdc tac sir dung la zeolit Y trao d6i 
vdi cac cation kim loai dlt hid'm. Xuc tic FCC trong c6ng nghidp 11 loai hat 
vi clu, bao g6m 35% trong lugng zeolit Y phdi tr6n vdi chit ndn gdm Si0 2 

lam chit kit dinh vl dlt set. Chit ndn lam cho xuc tic c6 ty trong thich hgp 
va ting sue dd khang cua zeolit vdri cac chit ng6 d6c. Mil khac, chit ndn con 
11 m ting d6 bdn nhidt cua xdc tac, lam giam gil thanh vl dd tli sinh xdc tic. 

C6ng nghd FCC vdi th6i gian tilp xdc ngln, thdi gian tidp xuc cua 
nguydn lidu va xuc tic khoang 2 gily, dd phan dng chi xay ra trong 6ng 
dting, trinh dugc clc phan dng clp 2 (ngung tu tao c6c). 

V.3. HYDROCRACKING 

V.3.1. V nghia 

Hydrocracking 11 qul trinh be gly mach C-C c6 su tham gia cua hydro, 
vi vly san phlm thu dugc hlu hdt 11 clc hydrocacbon no. Qul trinh nly dugc 
dng dung dlu tidn vlo nlm 1935 ct Due, sau d<5 6 My. 

Xu It phat tu thuc tl cac phuong tidn giao thdng vln tai ngly cang phlt 
tridn manh, d6i hoi lugng nhidn lieu ngay m6t ting, ma san lugng clc san 
phlm trlng chung clt dugc tir dlu mo ddu c6 han, didu nly da thuc dly cac 
qul trinh chi biln nhlm ting san lugng nhidn lieu tir phln cln phat tridn 
theo, trong do hydrocracking 11 m6t qua trinh quan trong, co hidu qua nhlt 
dd xir ly clc phln doan cln nlng thlnh nhidn lidu cho dbng co hole san 
phlm trung gian cho edng nghidp tdng hop hoi dlu. Ttfc d6 qul trinh 
hydrocracking ting rlt nhanh, thd hidn qua clc s 6 lidu ci bang V.5. 

Qua trinh hydrocracking la qul trinh dung xdc tic, c6 Ip suit va nhidt 
d6 cao> 

Mlc du hydrocracking 11 mdt qul trinh co til llu dbi, nhung cho ddn 
ngly nay n6 vin dugc holn thidn vl phlt tridn. Tinh uu vide cua c6ng nghd 
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nly 11 ngoai xlng dOng ca c6n thu du ac clc san phlm khlc nhu nhitn lieu 
diezen, nhien lieu phan luc, phln can co thd san xult nhien lieu d<5t 16. Ham 
lugng luu huynh trong san phlm rlt thlp; him lugng hydrocacbon thorn 
giam; vl die biet hlu nhu khOng c6 benzen (< 1%). 


Bang V.5. Qua trinh hydrocracking 6 My 


Nam 

1962 

1964 

1966 

1968 

1973 

C6ng suat chd bidn nguy£n 
lilii (10 6 t£n/n£m) 

1 

4,5 

14,2 

42,6 

45,5 

Sd thidt bj 

5 

13 

26 

40 

45 


V.3.2. Xuc tic 

Lich su phlt tridn xuc tic hydrocracking dugc khli luge nhu sau: 

- Dlu tien xuc tac dugc dhng 11 W/ dlt set. Xuc tic nay co hoat tinh ttft 
vl su dung c6 hieu qua trong qua trinh hydro hoi xlng. Song c6 nhugc didm 
la rlt nhanh bj mlt hoat tinh khi c6 mat clc chit nito. 

- Nlm 1937 hang Esso chi tao xuc tic sunfit W/dl't sit c6 bd sung HF. 

- Nlm 1939 dd nhln dugc xlng c6 kha nlng chdng kich nd cao, 6 chlu 
Au da dung xuc tic hai chtic nlng: hydro hoi vl cracking. Vi du, hang 
Imperical Chemical Industry da che' tao Fe/dlt sit c6 bd sung HF. Xuc tac 
nay rat phd bidn 6 Anh dd san xul't xlng mly bay. 

Ngay nay xtic tic Ni, Pt, Pd mang tren aluminosilicat vC dinh hinh hole 
oxyt nh6m, hole zeolit (mdi nhlt la zeolit Y) 11 nhung xuc tac rlt phd bidn. 

Clc xuc tic mdi chi' tao ngly nay c6 hoat tmh cao, th6i gian lam viec 
dai (thu6ng ldn hon 3 nlm), &l tli sinh, 

Dac tinh cua mdt sd xiic tac dugc dua ra a bang V.6. 

V.3,3. Ban chit hoi hoc cua qua trinh hydrocracking 

Hydrocracking xuc tac dugc die trung bang cac phan ting clt dtit lien 
ke't C-C, c6 cac loai chmh nhu sau: 

1. Cracking alcan thanh cac phln tir nho hon: 

R-CH 2 ”CH 2 -R’ + H 2 -► RCH 3 + R’CH 3 

2. Phan ting hydrocracking alkyl thorn: 
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3. Khur vdng naphten: 

0 + H 2 -* CgH l4 

Dtfi vdi cac nguyfin lieu nSng chiia nhidu v6ng therm, trong qud tr'rnh 
hydrocracking, xay ra phan ling rfift di£n hinh la phan chia thinh cac vong 
nho, hoac tao mach nhdnh, c£u true ho, Id nhthig ca'u tir c<5 tri s 6 octan cao. 





CA 






Oft 


(c6 ctfu true CH 3 -CH 2 -CH 2 -CH-CH 3 ) 

ch 3 


Bang V.6. Hoat tlnh cua mot stf xuc tac hydrocracking 


XCic tSc 

Hoat dd (% thl tlch) theo hifiu su6t 
sSn pham sdi dSn 250°C 

Ni (7%) trfin dlt sfel + HF 

68 

NiS (7% Ni) Ir6n dat s6t + HF 

81 

NiS (6% Ni) Iran Al 2 0 3 - Si0 2 tdng hop 

66 

CoO (2% Co + 7% Mo0 3 ) 

5 

CoO (2% Co + 7% Mo0 3 ) trdn Al 2 0 3 ♦ HF 

6 

Pt (0,21% Pt) tr6n Si0 2 • Al 2 03 t<5ng hop 

25 

Pd (0,21% Pd) trfen Si0 2 ■ Al 2 0 3 tdng hop 

92 

Pd (0,5%) trdn zeolil dang axil 

(phSn ling thi/c hi6n dp = 75 at) 

96 
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Phan ling trfcn dk tao ra etylbenzen, /zo-hexan, dku Ik nhung cku tit rkt 
ttft cho xkng. 

Ngoki ckc phin ting tr6n (lk ckc phan ting chfnh) c6n ckc phan ting Ikm 
bao hok olefin vk aromatic, phan ting hydrocracking 1km sach ckc chkt S, N, 
O trong nguydn li£u. 

Hydrocracking la phan ting c6 tok nhifct vk hku nhir kh6ng c6 sir thay ddi 
th6 tfch. Phan ting ti£n hknh dtrdi kp sukt hydro vtii muc dfch no hok ckc san 
phkm vk trknh ngirng tu tao c6c 1km giam hoat tfnh xtic tkc. 

Hifcu ting nhi£t cua quk trinh vko khoang 1 d£n 0,55 kcal/lit H 2 . 

Ckc phan ting 1km bao hok lien k£t thufrng Ik ckc phan ting toa nhiet 
nhiku hem (bang V.7). 


Bang V.7. Hi£u ting nhl£t cua ckc phan ting 


Loai phkn ting 

NSng li/cng hoat hok trung bfnh 

kca!/mol 

kcal/lft H 2 

A. Hydrocracking: 

• parafin 

RH + H 2 —► R’H + R“H 

11 + 14 

0,49 + 0,625 

- naphten 

Cr R+ h 2 — * 0 +rh 

10 + 12 

0,45 + 0,54 

• aromat 

|0f R + H 2 —*■ [01 + RH 

10+11 

0,45 + 0,49 

0. Hydro hok: 

- olefin 

^n^2n + * C n H 2 n+2 

27 + 31 

1,2+1,4 

- aromat 

0r R + 3h 2 — Qf R 

48 + 52 

0,71 + 0,77 
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Bang V>8. Nhiet phan ling cua c4c qua trinh khac 


Ph£n ting 

N3ng lirgng boat hoa 

kcalAnol ng.lifeu 

keal/mol H 2 

kcal/llt H 2 

A. Cac dtin xu6t luu huynh (HDS): 




- Mercaptan: 

R-SH + H 2 —► RH + H 2 S 

17,0* 

17,0* 

0,76 


12,5 

12,5 

0,56 

- Thioete 




R-S-FT + 2H 2 -* RH + R’H + H 2 S 

27 

13,5 

0,60 


34* 

17,0* 

0,70 

- Thiophen 

L S J + 4H 2 -► R'H + H 2 S 

65 

16,25 

0,72 

- Disulfua 




RSSR’ + 3H 2 —►RH +R'H + 2H 2 S 

50 

16,7 

0,75 


42* 

14,0* 

0,62 

B. CSc hop chat amin: 




RNH 2 + H 2 -► RH + NH 3 

19 

19 

0,85 

C. DSn xuat chtia oxy: 




- Ri/ou 




ROH + H 2 —► RH + H 2 0 

24 

24 

1,07 

- Phenol 




r-^T° H +h 2 — ► r ^] + h 2 o 

16* 

16* 

0,71 

* Ete: 




ROR' + 2H 2 -► RH + R'H + H 2 0 

47* 

23,5* 

1,05 


* C£c gi£ tri nay 14 tmh to4n theo mdi Ji fen k£t (d 298°K), cdn c£c gi£ trj kh^c dirge tfnh to£n 6 
70G°K. Th£ tfch H 2 do of di£u kifn ti6u chuan (0°C, 760 mm Hg). 
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V.3.4. C or che cua qua trinh hydrocracking 


Phan ling hydrocracking xay ra theo co ch£ tuang tu nhir cracking xuc 
tac, theo co cdu ion cacboni, tuy nhien do co mat cua hydro ntn co nhung 
die?m khdc bi£t sau: 

• Trong san phdm khi chua rdt it CH 4 vd CiHg, chi c 6 propan va butan, 
kh 6 ng c 6 olefin. Trong ph£n doan C 4 rat giau izo-butan. 

• Tr 6 n xuc tac, olefin va cac san phdm cracking bi hydro hod n£n trdnh 
duoc hi 6 n tuqng tao cdn, nhura vd cdc. 

• Hydrocacbon thorn bi hydro hod d£n naphten tuang ung ddn d£n dfi bi 
cracking hern, do vdy 1 dm cho xdng c 6 tri s 6 octan giam. 

• Alkyl benzen bi hydro hoa thanh naphten tuang ung, n£n tri s 6 octan 
thd'p hon alkyl benzen. 

Do vdy, xang cua qud trinh hydrocracking thuong phai pha them phu gia 
hodc phai qua ch£ bi£n reforming di c 6 duoc xdng ttft hon. 


Co ch£ cua qud trinh hydrocracking nhu sau: 

A ft-I \ + ■ ^ 

• R-CH2-CH3 


A(H+) » R-CH-CH 3 

“ Ha 


r-ch 3 + CR, 


• CH 2 =CH-CH 3 A(H CH 3 -C + H-CH 3 + 2 \ CH 3 -CH 3 + CH 4 

M A(H + ) 

r-ch=ch-ch 2 -ch 2 -ch 3 —l_i 


• r-ch 2 -ch 2 -ch 2 -ch 2 -ch 3 


r-ch-ch 2 -ch 2 -ch 2 -ch 3 


chuyln vi 


r-c-ch^ch 2 -ch 3 

ch 3 


(Jixi mach 

+H, 


R-CH-CH 3 + CH 3 -CH 3 
CH 3 


Nhin vdo co ch£ tr£n ta thdy, tit nguyfcn lifeu ban ddu Id mach thdng, da 
bien ddi thanh cac cdu tu nho, co cd'u true mach nhdnh. Didu nay ddn d£n 
tang tri s 6 octan cua xdng. Tuy nhi£n, tri s<5 octan cua xdng hydrocracking 
vdn kem hon xang cracking xuc tac do ede san phdm thu duoc la no. 


V.3.5. Nguydn lieu 

C 6 th i chon nguyfcn lieu cho qud trinh hydrocracking Id phdn doan rfing, 
tit xdng ndng tori cdn ddu ndng, cac nguydn lieu ddu co nhiet d 6 s 6 i cao hon 
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so vdi nguyen lieu trong cracking xuc tic. Tuy nhien, kha nang lam viec cua 
xuc tac c6n phu thuOc vio chit luong vi ngu6n g#c cua nguyen lieu. 

• Tir nguyen lieu li phin c£t ligroin, nhan duoc nhi£u cic san phim khi. 

• TCr nguyen lieu gasoil nhe, nhan nhi£u xing. 

• TCr phin cat chan kh6ng nhan nhien lieu phan luc. 

• Tit phin cil can, nhan nhien lieu nbi hoi. 

Nguyen lieu nhidu luu hu^nh de cracking hon so v6i d£u it luu huynh, vi 
cac hop chat chtra S d£ bi cracking chi£m d£n 30 * 50%. 

Die biet, vdri he xtic tac m6i ngiy nay, c6 th£ thuc hien hydrocracking 
vdi phin can nang nhit. Dac di£m cua phin can nay li chtia nhi£u hydro- 
cacbon thorn da vbng. N£u nhu trong cracking xuc tic, nhfing hydrocacbon 
thdm nay r£t kho cracking vi din d£n tao ctfc, thi trong di£u kibn c6 mat cua 
hydro, chung duoc hydro hoa din d£n tao vbng no, r6i sau db bi pha vbng d£ 
tao nbn cac hydrocacbon nhe hon. Nhu viy, k£t qui li han ch£ qui trinh tao 
cbc vi tranh duoc su m£t hoat tinh cua xiic tic. Cic hydrocacbon thorn cang 
cb nhieu vbng ngung tu thi cang dS bi cracking. 



OTOTOJ ^ roTQPi om 

'''TQT ^QIQ 

1 



122 



Cac nguydn lidu x£u, bao g 6 m nhung hap ch£t chua S, N, O, dudi £p 
su£t c 6 mat hydro, chung cOng bi hydro hoi tao ndn cic san ph£m khf H 2 S, 
NH 3 , H 2 0 thoat ra; con lai ph£n hydrocacbon \i nhtfng hd da v 6 ng h 6 n hap 
ti£p tuc bi bidn d 6 i theo huang ndu trdn. 

Cac kim loai n£ng c 6 trong d£u thucmg a dang phtic ca kim. Ndu trong 
qua trinh cracking xuc tac thi cic ch£t nay gay ng 6 d 6 c xuc tac, c 6 n trong 
qua trinh hydrocracking, cac phtic niy lai tra th£nh cic trung tam hoat tinh 
phu d£ thuc hidn phan ung hydro hod, cho ndn qu£ trinh hydrocracking la 
qui trinh linh hoat nh£t, sur dung b£t cti dang nguydn lidu n£o, k£ ca nguydn 
lidu can cua d£u naphteno-aromatic chtia nhidu nhua vi asphanten. 

V.3.6. San pham thu 

Muc dfch cua qua trinh hydrocracking trong cac nhh may loc d£u 1& thu 
xang co ch£t luqng cao tit ph£n can n&ng. Xang hydrocracking sau khi pha 
thdm phu gia hoic m 6 t s 6 th&nh phSn cao octan se dip drng ydu c£u cua xing 
6 td thAng dung. 

Tuy nhidn, ngoai san ph&m chfnh lk xang c 6 n thu duqc cic san ph£m 
khac, ma ty lirong cua chting phu thudc vko ngu 6 n nguydn lidu ban dku, xuc 
tdc, chd d 6 c 6 ng nghd thuc hidn quk trinh. Thdng thubng, qui trinh 
hydrocracking duoc thuc hidn 0 290 + 400°C, kp suk't 1,2 ^ 2 psi (8,275 * 
13,8 kPa). 


Bang V.9. Nguydn lidu va san phkm dien hinh 
cua qua trinh hydrocracking 


Nguydn lidu 

Skn ph£m 

Kerosen, dku hoi 

Oidzen chimg ckt true 

Gasoil clt khf quykn 

Gasoil cat chdn khdng 

FCCLCO 

FCC HCO 

PhSn ede nhe 

Xing 

Xing, nhifen lieu phin It/c 

Xing, nhiin lieu phin luc, diezen 

Xing, nhiin lieu phin luc, diezen, dlu nhdn 
Xing 

Xing, sin phlm ngung ty 

Xing, sin ph^m ngung tu 
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N£u sir dung nguyfcn lieu la din ning, gidng nhu cua qu£ trinh cracking 
xuc tic, se thu duqc hieu suit cic ph£n doan theo nhiet d6 s6i nhu sau 
(% ihi tich tren nguyen lieu). 


Bang VJO. Hieu suit cac ph&n doan san phim 
(% the tich tr£n nguyen lieu) 


C£c ph£n doan san phlm 

% th£ tich tren nguyen lieu 

Butan 

5,2 

C 5 - 68°C 

6,8 

65 -r 1B0°C 

31,8 

180 *r 275°C 

33,8 

> 275°C 

35 


Nhu v&y, mac dh c6 gang thi san phim d£u tien, san pham chinh cua qui 
trinh la xing cting chi thu duac khoang 40% thi tich tren nguyen lieu. Dec 
di£m cua xlng nay li hiu nhu kh6ng chua olefin, do vay d6 b£n oxi hoi (chu 
ky cam ting) r£t cao, 

Qui trinh hydrocracking duqc thtfc hien tren c£c c6ng nghe kh£c nhau, 
chu y£u a My, Phip. 


Bang VJ1. C£c c6ng nghe hydrocracking dlen hinh 


C6ng nghe 

C£c hSng (c6ng ty) 

Izomax 

Chevren v£ UOP 

Unicracking 

Unocal 

Shell 

Shell 

BASF - IFP hydrocracking 

Francais Petrole 

Unibon 

UOP 


124 










Chudng VI 

QUA TRINH REFORMING 

VI.l. CO s6 HOA HOC 

Qua trinhg reforming bao g6m m6t loat cac phan ung nh&m ldm thorn 
hoa cac san ph^m ddu mo, tang tri s 6 octan cua xdng va cung cap ngudn khf 
hydro cho c6ng nghd lam sach din mo. 

VI.1.1. Ph&n trng dehydro hod 

1 . Dehydro hoa xycloalcan tao hydrocacbon tham: 


500°C_ 

"<500°C 

0 + 3h > 

r''''N^ CH 3 500 °c^ 

~<500°C 

a ™ 1 * ^ 


D^y la phan ling chinh cua qud trinh reforming. 6 500°C, nang luqng d6 
tao benzen la 51,6 kcal/mol, con di tao xyclohexan la 72,1 kcal/mol, vi vdy 
6 500°C chi tao benzen. N£u tang nhiet d6, giam dp su£t, ham luqng hydro¬ 
cacbon thorn se tang l6n. 

2. Dehydro hoa din xudt vong 5 canh (xyclopentan) thdnh hydrocacbon 
thorn: 

cr ™ 1 — 0 + 3Hi 

3. Dehydro hoa parafin tao olefin: 

C 9 H 20 ** C 9 H 18 + H 2 

4. Dehydro hod d6ng vong parafin hodc olefin tao hydrocacbon thorn: 


n-C 7 Hj 6 

— Or + 4Hi 

/2-C7H ] 4 

- a* 1 + - 
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VL1.2. Nhom phan ling izome hoa 

Nhom phan ring bien doi hydrocacbon mach thang thanh mach nhanh 
bao g6m: 

- Izome hoa n-parafin thanh /ro-parafin: 

tt-CvHjo -► 2-metylhexan 

- Hydro izome hoa: 

Hepten-I + H 2 —► 2-metylhexan 

- Izome hoa alkyl xyclopentan thanh xyclohexan: 



- Izome hoa alkyl thorn: 



VI. 1.3. Phan ring hydrocracking 

Dly la nhom phan ting khong mong muon cua qua trlnh reforming, cac 
hydrocacbon co trong ph&n doan bj giy mach va tao thanh cac hydrocacbon 
no co so cacbon nho hem: 


C9H20 

4 - 

h 2 — 

-► c 5 h I2 + 

c 4 h 10 

C9H20 

+ 

h 2 — 

► ch 4 + 

C S H i8 

Q1H2H+2 

+ 

h 2 — 




O cac di£u ki£n nhat djnh co the xay ra cracking sau, tao khf va san 
phalm nhe. 

VI.1.4. Nhom phan ling tach cac nguyen to di the 

Neu trong nguyen li£u co cac chat chria S, N, O, se xay ra phan ring tach 
cac nguyen to di th4 do ra khoi phan doan. 

- Hydrodenito hoa: 

4 - 5 H 2 ^ C5H12 4 - NH3 

pyridin 
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c 5 h 12 + h 2 s 


- Hydrodesunfua hoi (tich Iiru huj'nh): 




+ 4H 2 


a-metyl thiofen 
- Ttich oxy: 

ROH + H 2 


RH + H 2 0 


Chinh vi v4y, mii xuc tac cho reforming phai dam bao thuc d^y nhung 
qui trinh vita n£u trfcn. 

VLL5. Ph&n irng ngirng tu tao ctfc 

Do la phan ting khdng mong mudn, vi no lam giam hi6u su£t xang, d6ng 
thdi c6c tao thanh se gay ng6 ddc xtic t£c. Cin phai cd nhung giai phap d£ 
han ch£ t<5i thi£u phan ting nay. 

VI.2. MUC DICH CIJA QUA TRlNH REFORMING 

Reforming la m6t trong nhting quti trinh quan trong trong cac nha mky 
ch£ bi£n d£u mo, n6 nham: 


- San xua't xang c6 tri s 6 octan cao (khdng c5n pha chi). 

- San xu£t hydrocacbon thorn (benzen, toluen, xylen, gpi tat \k BTX 
lam nguy£n li£u cho t6ng hop hoa d5u). 

- Thu khi H 2 (Ik ngudn thu H 2 nhi6u va re hon 10 d£n 15 ldn so vdi 
phuong phap khtic), vi H 2 dirac ting dung trong nhi£u qua trinh lam sach san 
phim diu mo, ch£ bi£n d£u, trong cic qua trinh khtic cua cdng nghifcp hoa hoc. 

Trong c£c muc dich trfcn thi viSc tang tri stf octan di xang c6 chat luong 
tdt la v6 cting quan trong. C6 th 6 minh hoa b&ng vi du, khi tang tri s 6 octan 
cua xang tti 66 I6n 88 thi chi phi xang cho m6t nam giam di 22%, s6 did ytn 
cSu di thuc hi6n cilng m6t cdng viec giam di 12%. 


VI.3. XUC TAC REFORMING 
VI.3.1. Lich sur phtit trien 

«c ch£t xtic tac sir dung trong qua trinh reforming d6u la cac cha't xuc 
tac luong chtic nang. Lich sir phat tri£n xuc tac nhu sau: 

Trutic day ngudi ta sti dung cac chit xuc tac oxyt nhu Mo0 2 / Al 2 03 . 
Loai xtic ttic nky re ti£n, b6n vdi luu hu$mh, song cd nhuoc di£m la hoat tinh 
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khdng cao, nen qua trinh reforming phai thuc hien o ch£ dp cting (van tdc 
th£ tfch thip, vio khoang 0,5 h - \ nhiet dp cao, vao khoang 340°C), a di£u 
kien niy cac phan ling hydrocracking xay ra manh. Di tang dp chon loc ciia 
qua trinh phai duy tri ap suit thip (14-5-20 at). Nhung su giam ip suit lai 
thuc day qui trinh tao ctfc, do viy kh 6 ng k£o dai duac thcri gian lam vipc cua 
xuc tac. Vi cac ly do tren n£n hien nay khdng su dung loai xtic tic niy. 

Xuc tic Pt/Al 2 03 (AI 2 O 3 goi la axit ran): Xiic tac niy duac sir dung cho 
dPn nim 1970. Ham lucrng Pt trong xtic tac tu 0,3 d£n 0,8% trong luang, 
nhiet dp phan ung la 500°C, ap suit tir 30 d£n 35 at. Sau mpt thdi gian lim 
viec, hoat tinh cua xtic tac giam do dp axit cua A1 2 0 3 giam, vi viy phai tiPn 
hanh clo hoa di ting dp axit. 

Ngay nay, ngudi ta da cai ti£n xuc tac reforming bing each biPn tfnh 
xuc tic (khi cho them mpt kim loai (bimetal) hoic thay ddi chit mang, vf di , 
Pt/Si0 2 ; Pt/Si0 2 -Al 2 0 3 ; Pt-Re/Si 0 2 -Al 2 03 ; Pt-Sn/Si0 2 ; Pt-Ir/axit ran). 

Muc dfch cho them kim loai vao la di lam ting boat tinh xuc tic ho c 
giam gii thinh xtic tic. Vf du, khi cho them Sn (1/2 luang), hoat tfnh xuc tic 
khftng ting, nhung gia thanh lai giam di; khi cho Re thi hoat tfnh ting vi Re 
co vai tro lim phin tan d£u cac nguyen tir Pt tren be mit axit Tin. 

Xtic tac sir dung cho reforming trong c 6 ng nghiep hien nay la 0,3% Pt + 
0,3% Re mang tren y-Al 2 0 3 , vdi dien tfch b i mit khoang 250 m 2 /g, duac b 6 
sung cac hap chit halogen hffu ca. Ham lugng halogen (clo, flo) khPng ch£ 
trong khoang 0,5 din 1 % trong luang. 

* Vai tro xuc tac hai chtic ning: 

Xuc tic Pt/Al 2 0 3 duac goi ii xuc tac hai chtic ning (hay lucmg chuc), 
trong do: 

- Pt mang chuc ning oxy hoi kbit, xtic tiin cho phan ting hydro hoi, 
dehydro hoa di tao hydrocacbon vbng no vi v 6 ng tham. Ham luang Pt vao 
khoang 0,3 d£n 0,8% trong luang. Yeu ciu Pt phai phin tan d£u tren b i mit 
cac axit rin. D 6 phin tan cing cao thi hoat tinh cua xuc tic se cing cao, 
hieu suit xing thu duac cao va chit luang xing thu duac ttft ban. 

- A1 2 0 3 la chit mang co tinh axit, dong vai tro chtic ning axit - baza, 
thuc diy phan ting izome hoa, hydrocracking. Cung c 6 thi dung h 6 n hap cac 
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oxyt nhir A1 2 C>3 - Si0 2 . Co th 6 sir dung y-Al 2 0 3 hoac r\-Al 2 03 , be mat ri£ng 
dao dAng trong khoang 200 de'n 300 m 2 /g. Ch£t mang A1 2 0 3 cin phai tinh 

khi£t (ham luc^ng Fe va Na khdng qua 0,02% trong luang). Di clo hoa xuc 
tac, ngirbfi ta thudng six dung cac hap chat nhu C 2 H 4 C1 2 , CH 3 C1. 

VI.3.2* Cac yeu c£u doi vdri xuc tac reforming 

De cd mOt xuc tac reforming tdt thi xuc lie d6 cin co hoat tmh cao d6\ 
vdi cac phan urng tao hydrocacbon thorn, c6 du hoat tmh d6i vdi cic phan 
urng d6ng ph&n hoa parafin vi c6 hoat tmh thap vdi phan ung hydrocracking. 
Ngoai ra con ihi hi6n qua eie chi ti£u sau day: 

- Xuc tac phai c6 dd chon Ioc cao. 

- Xuc tac phai co dd Wn nhidt vi kha ning tai sinh t<5t. 

- Xtic tac phai b6n ddi vdi cac chat gay ngd ddc, nhu cac hap ch£t cua 

S, N, O; nude, mudi cua cac kim loai ning va cac tap chat khic. 

- Xuc tac phai cd dd 6n dinh cao (kha nang bao toan hoat tmh ban diu 

trong sudt thdfi gian lam vi£c). 

- Xuc tac cd gid thanh ha, d£ ch£ tao. 

Thdng thudng, ngudi ta danh gia ch£t luang cua xuc tac reforming thdng 
qua cac chi tifcu: ham luang Pt, bt mat ri6ng cua chdt mang, dd b£n... Bang 
VI. 1 cho bi£t mdt s 6 dac trung cua xuc tac reforming. 


Bang VI.L Mot so dac trung cua xuc tac reforming 


Cacchisfi 

Xuc tac 

_ s _ 

An-64 
{Li6n X6 cQ) 

8815 

CHLBDtfc 

RY-302 

France 

RD-150 
My - 00c 

R-16 

My 

Pt (% trong luqng) 

0,6 h- 0,65 

0,35 

0,58+0,62 

0,37 

0,55 

Dirtrng kinh hat (pm) 

1.8 


2,2 

1,5 

1,5-3,0 

B6 m5t ri6ng (m 2 /g) 

180 


240+280 

- 

160 + 200 

Chi s<5 <56 54n (kg/mm) 

£ 0,97 


1,2 

- 

- 

Di/cmg kfnh 16 (A) 

* 


40-120 

40-120 

80-100 

Thi tich 15 (ml/g) 

- 


- 

- 

0,75-0,88 

Chat k(ch hoat 

cio 

fio 

clo 

clo 

clo 


Chit y: Taf ca cac xuc tac tren d6u chua Re (0,5% trong luang) tr£n cha't mang Al 2 Ov 
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Vl.3,3. Nguyen nh£n lam giam boat tinh xuc tac 


Sau m6t thcfi gian lam viec, hoat tinh xuc tac bi giam dang ke. Muon 
nang cao hieu qua sir dung cua xuc tac nhim giam gia thanh san pham thi 
xuc tac do phai duoc tai sinh. De co bi£n phap khoi phuc lai hoat tinh cua 
xuc tac mot c^ch huu hi£u, phai xuat phat tCr nguyen nhin g£y nen su mit 
hoat tinh cua xuc tac. 

VI.3.3J* Anh huong cua sit tao coc 


Trong qua trinh phan ufng luon kem theo qua trinh tao c6c. Coc do se 
bam dinh tren be mat xuc tac, lam bit di cac trung tarn hoat tinh, ngin each 
su tiip xuc cua tac nh&n phan Ung vdi xuc tac lam giam din hoat tinh cua no. 

VI.3.3.2. Anh huong doc hai cua ede chat chita liru huynh 


Cac hop chit cua liru huynh lam ngo doc trung tim kim loai (Pt), lam 
anh huong khGng tot den churc nang khu hydro va vong hoa. Trong cac chit 
chu'a luu huynh, mercaptan (RSH) lam giam manh nhit hoat tinh xuc tac. 
Khi hoat tfnh xuc tac giam, khong nhirng lam giam hieu suit xang, ma ca 
chat lircmg xang cung giam theo. Oac bi6t luu huynh a dang H 2 S con g&y an 

mon thiet bi. Do viy cin phai lam sach luu huynh ngay tu khi dua nguyen 
H6u vio qua trinh reforming. Ham lircmg luu huynh trong nguyfcn lieu cho 
phep tir 0,01 din 0,07% trong luong. 

VI.3.3.3. Anh huong doc hai cua cac hop chat chua nito’ 

Cac chat chua nito thuemg co tfnh bazer, se trung hoa cac tim ax it, lam 
giam do axit cua chit mang, lam xiu di cac chi tieu ciia xang reforming. Vi 
viy ham luong nito cho phep khong vuot qua 10 _4 % trong luong. 


Being VI.2. Anh hudmg gay doc xuc tac cua cac hop chit nito 


Chi ti§u 

Xuc tac chua 
bj ng6 d6c 

Xuc tdc sau khi 
bj ngd die 

Ham lugng chat niter trong nguySn lieu (mg/I) 

1 -2 

6-7 

Hieu suat xang reforming (% TL) 

89 

85 

Trj s 6 octan: 



- Theo phuong ph&p mdtcr (kh6ng pha chi) 

93 

89,5 

- Theo phuang phap nghidn cCru (c6 pha 0,8 ml 



nude chi /1 lit) 

96,5 

92,5 
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VI33.4. Anh huong doc hai cua nude 

Nude co mat trong nguyen lidu se pha loang cac trung tarn axit, lam 
giam do axit cua ch£t mang, dong thori g£y an mon thiet bi. Ham luong nude 
cho phep khong dirorc vuot qua (10 20). 10~ 4 % trong luomg. 

VI 33.5. Anh huong doc hai cua cac kim loai 

Cac hop ch£t cua chi (Pb), asen (As) g&y ngq doc xuc tac rdt manh. 
Ngubi ta thay r^ng, ndu co 0,5% Pb thi xuc tac se khong co kha n&ng tai 
sinh. Vi vAy ham luong cho phep cua chi trong xuc tac la 0,02 ppm va cua 
asen la 0,01 ppm. 

VL3.4. Cac bien phap tai sinh xuc tac 

Dua vao cac nguyen nh&n gay mat hoat tinh xuc tac da ndu or tren, trong 
cong nghiep ap dung cac bien phap sau day dd tai sinh xiic tac: 

VI.3.4.1. Phuong phap oxy hod 

Ban chat cua phuong phap la dbt chay coc bam tren be mat xuc tac bing 
oxy cua khong khf b nhidt d6 300 den 500°C. Doi vdi cac xuc tac bi mat 
hoat tmh, sau khi tai sinh, se dat duoc hoat tinh xap xi ban din. Nhirng sau 
nhieu lan tai sinh, hoat tinh se giam. 

VI.3A.2. Tai sinh bdng phuong phap khu 

Khi tren be mat xuc tac tfch tu nhi£u luu huynh, co the se khong loai bo 
dircrc b'ing each dot, thi se tidp tuc loai bo bang phuong phap khir, (bang 
hydro dudi ap suit 20 at, 10% H 2 ) luc ay luu huynh se bi khir thanh H 2 S va 

do do ham luong cua no giam xuong chi con 0,03 dd'n 0,05% trong luong. Vi 
du, vdi xuc tac AF1-56 cua Nga, sau khi khir, hoat tinh xuc tac tang len 56 
ldn nhidu hon so vdi tai sinh bang phuong phap oxy hoa. 

VIA A3. Tai sinh bdng phuong phap oxyclo hod 

Theo thbi gian lam viec, luong clo tren chat mang bj mat dan; ngubi ta 
phai cho them clo a dang cac hop chat huu co vao vung phan urng theo 
nguyen lieu. Ngoai ra con tien hanh clo hoa chat xuc tac trong giai doan 
nung cua qua trinh tai sinh xiic tac, luc nay co the cho clo vao 6 dang khf. 

Vi du, xuc tac A1 2 0 3 da lam viec 15.000 gib, cho xuc tac nay tai sinh 
bang phuong phap oxy hoa vdi h6n hop nito - oxy co ham luong oxy tir 1 ddn 
1,5% the tich, a didu kien 7 den 10 at va tang dan nhiet dd ldn 500°C. Xuc 
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tac sau khi da dot cdc, dem clo hoa a didu kidn ap suat khi quyen trong m 6 i 
trurang khong khi, chufa 0,4 ddn 0,5% the tich do, sao cho clo khi dirge bao 
hoa trong xdc tac. Ket qua sau khi clo hoa thay ham lirgng clo trong xiic tac 
tang tit 0,07 ddn 0,8 % trong lugng, con ham lirgng sat giam tir 1,0 xuong 
con 0,15% trong lugng. Viec giam ham lirgng Fe trong xuc tac la do da xay 
ra phan urng sau: 

2Fe 2 0 3 + 6C1, 325 ° C *• 4FeCl 3 + 30, 

Chu y: Ham lirgng clo trong xuc tac khong nen cao qua, vi du, ndu clo 
chiem 1,4% trong lirgng thl kha nang phan huy tang len manh, didu do dhn 
den tang hidu su&t khi, dieu nay khdng mong muon doi veri qua trinh 
reforming. Qua thuc nghiem thay ring, chd do tai sinh xuc tac b^ing clo nhu 
sau: 

- Toe do thd tich nap khong khi (h~ l ) 1000 

- Nhiet dd (°C) 500 

- Thdri gian tai sinh (h) 6 

- N 6 ng dd clo trong khdng khf (% trong lirgng) 0,4 -r 0,5 

Ham lirgng clo trong xuc tac toi uu nhtit trong khoang 0,8 den 0,9% trong 
Iurgng. 

VI.4. CO CHE PHAN ITNG REFORMING 

Co thd tom tit cac phan urng chfnh cua qua trinh reforming nhu sau: 


naphten 

-► 

aren + 

h 2 

n~C’} 

-► 

aren + 

H, 

w-C, - 

-► 

izo-Q.'] 


II- Cfi 

-► 

benzen + 

H, 


Nang lugng boat hoa cua cac phan ung co cac gia tri trong khoang 20 
ddn 45 keal/mol: 


0^ _ 

^ + = ^ keal/mol 


^ izo- C 7 

E a - 25 keal/mol 

II-C7 

—► SC,tC 6 

£ a - 45 keal/mol 
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c 6 c £ a = 30 kcal/mol 

Ta xet so d 6 reforming n-hexan: 

/w /V^ /\A + h + 

H- (+ H 2 ) 

I 

/\/\/ AA/ 

(-H 2 ) 

a| M I a, d6ng v6ng 



- H + 

M - trung tAm ktm loai; A - trung tAm axit 


Theo so dd nay ta thky, tti /z-hexan, sau quk trinh reforming da thu duqc 
/ro-hexan, xyclohexan, benzen, metyl xyclopentan. Taft ca ckc chAt nky ddu 
Ik ckc cAu tir cao octan, vAy c 6 nghla Ik thu duoc xAng c 6 tri s 6 octan cao. 

Ngoki ckc phan ting chmh 6 tr£n, c 6 n xay ra m 6 t luong dang cac 
phan urng hydrocracking: 



C n H2n+2 

+ h 2 — 

^-'p^2p+2 

Vi du: 

C 9 H 2 o 

+ H 2 — 

—► C 4 H 10 + c 5 h J2 


Ckc hydrocacbon c6 phAn tif luong 16n d£ bi hydrocracking hern cac 
hydrocacbon c6 phAn tir luong nho. Ckc phan ting nky m6t mAt cung c6 
tac dung tfch cue 1km tang hi£u suAt xkng vk tri s 6 octan cua xkng (do tao ra 
zro-parafin). Nhung n£u phan ting thuc hi6n 6 didn ki£n cting, cac 
hydrocacbon c6 phAn tu luong nho cung bi hydrocracking, 1km cho hi6u suA't 
khi vk ctfc tkng lAn, do vAy lai c6 tkc dung ti£u cue. 
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DO axit cua xuc tac c 6 anh huong Ion ddn phan ting hydrocracking: Do 
axit cang Ion thi phan ting hydrocracking xay ra cang manh, tti do giai thich 
tai sao ngutii ta khong dung aluminosilicat lam chit mang ma dung A1 2 0 3 , 
(AI 2 O 3 co d 6 axit nho hon). 

* Cac phan ting phu di kem theo qua trinh reforming cung co nhting anh 
huong lpi hai nhat dinh. 

Phan ting hydro hoa cac hop chit chtia O, N, S, dd dang xay ra tren xuc 
tac co boat tinh hydro hoa a nhiet do 300 di n 500°C va ap suit 14 din 70 at, 
tao thanh cac hop chat H 2 S, NH 3 , H 2 0 co thi tach dupe chung ra khoi san 
phlm: 

RSH + H 2 -► RH + H 2 S 

Khi ham lupng S co trong nguydn lidu tti 0,1 den 0,5% trong lupng, co 
the lam sach nguydn lieu ddn 0,01 4 - 0,05% bang each thuc hidn cac phan 
ting tren. 

Cac phan ting triing hop hydrocacbon khdng no tao ra cac olefin va 
polyolefin la didu kh 6 ng mong mu 6 'n: 

triing hop 

Parafin ————► olefin —- ; —► polyolefin 

n 2 

Nhidt do cang cao lupng olefin tao ra cang nhidu, din den phan ting 
triing hop cang tang. 

Phan ting ngung tu tao coc gly anh huong khong tot ddi vtii xuc tac: 

(Qj — — c6 ' c 

Phan ting hydrocracking tao khi xay ra khi tang ap suit hydro co thi 
lam han che phan ting ngung tu va tao cdc. Tuy nhidn, neu ap suit H 2 qua 

lem, phan ting hydrocracking Iai xay ra manh va cln blng cua phan ting 
xyclohexan tao thanh benzen se chuy^n dich ve bdn trai, ttic la giam bot ham 
lupng hydrocacbon thorn. Vi nhting ly do tren, phai lira chon didu kidn, che 
dp reforming cho thich hop de han chd' san phlm phu khong mong mu 6 n. 

VI.5. NGUYfeN LIEU VA SAN PHAM THU CUA QUA TRINH 
VI.5.L Nguyen lieu 

Nguyen lidu cua qua trinh reforming la cac phln doan xang chung cat 
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true tiep, c6 gidi han s6i tir 60 ddh 210°C, xAng cua qua trinh cracking nhidt 
hoac co the sir dung phan doan xang cua qua trinh thur cap. 

Tuy thude vao muc dich cua qu£ trinh reforming xuc tac de nhAn xang 
co tri so octan cao hay nhan cac hydrocacbon therm ridng re ma chon gidi 
han sdi cua phAn doan xang lam nguyen lieu khac nhau. 

Di san xudt xang co tri s 6 octan cao, ngudi ta dung phAn doan xang co 
gidi han sdi tit 85 den 180°C, phan doan nay cho phep san xudt xang co tri 
s 6 octan cao va han chd tao cdc. 

D£ san xudt cac hydrocacbon thorn ridng re, ngudi ta sir dung cac phan 
doan xang hep: 

• De san xuAt benzen diing xang co nhidt dd sdi 62 -r 85°C; 

• san xuAt toluen dimg xang co nhidt do sdi 85 -r 120 D C; 

• Dl san xuAt xylen dung xang co nhidt dd sdi 120 -s- 140°C. 

VI.5.2. San pham thu 

San pham thu cua qua trinh reforming bao gom xang co tri sd octan cao, 
cac hydrocacbon thorn va khi Ho, trong dd xang co tri sd octan cao la san 
phSm quan trong nhdt. 

a. Xang co tri s6 octan cao 

Chat luong xang phu thude vao chat luong cua nguyen lieu va phu thude 
vao xuc tac. Bang VI.3 dua ra vi du ve su phu thude chat luong xang vao thanh 
phdn nguyen lieu. 

Tir bang VI.3 ta thdy, ndu xang co ciing tri sd octan thi xang nhan duoc 
tir nguyen lieu co ham luong parafin thAp co thanh phAn phan doan nang hon 
so vdi xang nhan duoc tir nguyen lidu co ham luong parafin cao. 

Tuy thude vao nguydn lidu ban d£u va chd dd edng nghe ciia qua trinh, 
co the nhan duoc xang co tri sd octan cao, co th£ dat tir 100 ddn 105. 

Thanh phin cua xang reforming xuc tac nhu sau: olefin khong qua 3%, 
naphten khong qua 10%, con lai 1 & iro-parafin va aromat. 

Sd lidu trdn cho thAy, xang reforming xuc tac co chAt luong rdt cao, dAc 
biet ham luong olefin thAp (<3%) cho phep sir dung lam xAng mAy bay. Tuy 
nhidn nhuoc diem cua xang nay la tri sd octan phAn bd khdng ddng ddu 
trong khdp khoang nhiet dd sdi ciia xang, do vAy thudng phai pha trdn thdm 
cac thanh phAn nhe co tri sd octan cao vao xang d^ nAng cao chi tieu nay. 
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Being VI.3. Tinh chat cua x&ng reforming 


Cac thdng so 

Ham lupng parafin trong nguyen lidu (%) 

65% 

< 40% 

Trong luong ridng d 20°C (g/cm 3 ) 


0,783 

0,796 


Thanh phan phan doan (°C) 





- Nhiet do sdi dau 

49 

42 

58 

58 

- Nhiet dp soi 10% 

82 

76 

97 

110 

- Nhiet dp s6i 50% 

135 

137 

141 

141 

- Nhidt dp soi 90% 

172 

170 

171 

168 

- Nhidt do soi cudi 

202 

214 

199 

205 

Thanh phan hoa hoc (% trong luong) 





- Hydrocacbon khOng no 

2,2 

0,9 

1,0 

0,5 

- Hydrocacbon thorn 

59,0 

65,4 

62 

68,5 

- Parafin + naphten 

38,8 

33,7 

37 

31 

Tri so octan 





- Phuong phap mdto MON 

80 

85 

80 

85 

- Phuong phap nghien cifu RON 

89 

95 

89 

95 


h. San phdm hydrocarbon thorn 

Cac hydrocacbon thorn nhan duqc tu qua trinh reforming xuc tac la 
benzen, toluen, xylen (goi tat la BTX), duqc dung lam nguydn lieu cho tong 
hop htfu co hoa d&u. 

- Tu* benzen, dieu chd' duqc phenol, la nguyen lieu cho cong nghiep san 
xuit sqi polyamit, capron. 

- Tu m-xylen, didu che duqc p-xylen, lam nguydn lieu san xuat sqi 
nilon polyeste. 

- Tu m-xylen dieu che duqc o-xylen, la nguyen lieu de tong hop 
anhydric phtalic. 

San pham BTX dung lam nguydn lieu cho tong hop hoa dau phai co do 
tinh khiet cao, khong \in tap chit, nen thong thudng phai tach thanh cac ciu 
tu ridng biet. Co the tach bing cac phuong phap: 
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• Phan chia (chirng cit ding phi) 

• Dung chat hap thu sail do ket tinh de tach. 

c. San pi\dm khi vhvta hydro 

Trong khf reforming xuc tac chira 70 den 90% the tich hydro, khi nay 
duqc sir dung mot phan de tuin hoan lai thiet bi phan urng, mot phan dira ra 
khoi he thong lam sach, roi sir dung cho mdt sd qua trinh nhu hydrocracking 
de san xuat diu nhan. 

Day la nguon thu hydro re tien, khi qua trmh reforming xuc tac phat 
trien thi thuc diy cac qua trinh sir dung H 2 phat tri^n theo. Thong thuong 
ham luong H 2 thu diroc tir 81 ddn 93% (the tich). 

VL6. CAC YEU TO ANH HUCJNG DEN QUA TRINH REFORMING 
XUC TAC 

VI.6.1. Anh hudng cua nguyen lieu 

Tuy theo muc dich cua qua trinh reforming ma chon nguyen lieu cho 
thlch hop. 

De nhan xang co tri sd octan cao: chon nguyen lieu co nhidt do soi trong 
khoang 85 den 180°C, N6u nhiet dp $6i thap hon 85°C (nguyen lieu nhe) thi 
khi bi hydrocracking se tao nhieu khi, la san phim khong mong muon cua 
qua trinh. Neu chon xang co nhiet dd soi den 220°C se din den phan irng 
trung hop tao coc bam tren xuc tac, lam giam hieu qua cua xuc tac. 



Hinh VL1. Anh hiring thanh phan hydrocacbon cua nguyen li£u d£n hieu suat xang. 
1- Phan doan 85 - 105°C; 2- Phan doan 105 - 180°C. 
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Ngo5i ra, th&nh phdn hydrocacbon trong nguyen lieu cung c 6 anh hucmg 
vit 1 cm, n£u t 6 ng ham ltfomg naphten v5 aromat cing nhieu thi hieu su£t xang 
cang cao (hinh VI. 1). 

Di nhan hydrocacbon therm BTX lam nguyen lieu cho tdng hap htiu ca 
hoa din ngiferi ta chon x5ng nguyen lieu c6 nhiet d 6 s 6 i hep. 

VL6.2. Anh hiring cua ip suit 

Qua trinh reforming diu c<5 kem theo qu£ trinh tang thi tich nhu khu 
hydro cua naphten* v 6 ng hoa. 

Theo quan di£m nhiet dang hoc, ip su£t cao se can tri cac phan ting 
tang the tfch, co nghia la can tri su tao tMnh hydrocacbon tham. Nhung neii 
ap suit th&'p thi phan ting cracking xay ra manh, din d£n tao c6c nhi6u, vi 
v&y ngtrii ta phai khfing ch£ ip su£t cao vira phai, di ham lirqng hydro¬ 
cacbon tham cao, d6ng thfri tranh tao nhi£u c<5c. 

Trutfc day vtfi c 6 ng nghe xtic tic c 6 dinh, qua trinh reforming during 
duac ti£n hknh a ip suit 30 + 40 at d 6 tr4nh tao cdc. Ng5y nay vdri c 6 ng 
nghe xtic tic chuy&i d 6 ng vk tdi sinh lien tuc cc5 th£ thuc hien phan ting a ap 
su£t thap, tir 3 ^ 4 at. V 6 i di£u kien n&y, cin bang phan ting chuy£n dich vi 
phfa tao nhi£u hydrocacbon tham, lam cho x5ng c 6 tri s 6 octan cao. 

Ap suit trong he thdng anh hu&ng d£n hieu su3t tao hydrocacbon tham va 
tri s 6 octan cua xang, ngoai ra c 6 n anh hucmg d£n viec tao ra hydro va thdi 
gian 15m viec cua xtic tic (bang VIA). 


Bang VI.4. Anh hiring cua ap su£t ttil ctic chi ti 6 u cua xang 


Chllliu 

35 at 

49 at 

63 at 

I.HiSu suat sin ph£m tinh theo nguySn (iSu 

- X3ng da khCf propan 

- Xang vdri ap suat hoi bao hoa, % V 
(520 mmHg) 

92,6 

95,5 

92,9 

95,7 

93,2 

96 

2. Hydro m 3 /m 3 (% TL) 

1,4 


0,6 

3. 05c tfnh cCia x5ng vdi 5p suat hoi b5o ho5 
(520 mmHg) 




4. Tri s6 octan theo phuong phap 
nghien ctiu RON 

85,1 

84,1 

84,8 

5. Ham lirgng hydrocacbon thorn (% V) 

53,9 

47,9 

45,4 
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Trong dieu kien lam vi£c cua qua trinh khong d<Si, khi ting ap suit thi 
van toe cac phan ting hydrocracking va khir alkyl se tang len, trong tritcrng 
hop nay cln blng se chuyen dich v6 phia tao parafin. 

Khi giam ap suit trong he th6ng, din din giam ap suit rieng phln cua 
hydro, lam tang mute dp thorn hoa cac hydrocacbon parafin va naphten. 

VL6.3. Anh hudng cua nhiet do 

Qua trinh reforming xuc tac tiln hanh trong dieu kien nhiet dd nlm 
trong gicri ban tit 470 den 525 a C. Khi dieu ki£n ap suit va toe d6 the tich 
khbng doi, neu giam nhi£t d6 se din den tang hieu suit xang, giam hi£u suit 
kht, giam vifec tao cdc, d6ng thori lai giam ltipng hydrocacbon therm. 

NgiTarc lai, neu tang nhidt do, din din tang stf tao thanh hydrocacbon 
thorn, giam hieu suit xang, giam n6ng d6 hydro trong khi tuan hoan (vi khi 
nhilt dd cao, thuln lpi cho cac phan ting hydro hoa va khir hydro vong hoa) 
tao hydrocacbon therm. Song bln canh do cung ting ctrong cac phan ting 
hydrocracking lam cho hiiu suit khi tang l£n, do vay mtic do hoa c6c cung 
ting. 

Nhir viy, khi nhilt d6 ting thi lifpng hydrocacbon thorn tao thanh cung 
ting lam cho tri so octan cua xang tang. Nhung nhilt d6 cung chi tang den 
gitii ban cho phep, neu tang qua cao thi vile tao cdc ting, dan deii giam hoat 
tinh va giam thori gian lam vile cua xuc tac. 


Bang VL5 . Su phu thuoc hi£u suit vl chat lirgng cua san phlm 
reforming xuc tac vao nhiet do 


Chi tilu 

Nhiet do (°C ) 

435 

450 

465 

480 

Hilu suit xang da khir propan 

98 

96,8 

95 

91,6 

Him li/gng phln doan c6 din 100°C, %V 

34 

36 

41 

46 

Ap suat hoi bio hoi ci!ia xang {mmHg) 



430 


Tri s6 octan theo phueng phap nghiln cCfu 





(kh6ng pha nude chi) 

67,5 

74 

80,5 

89 

Him lugng hydrocacbon thorn trong xang, %V 

19 

27 

35 

45 
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VI.6.4, Anh huong cua luu luang nguyen lieu 

Khi tang luu luong nguyen lieu hoac giam luong chat xuc tac trong cac 
thiet bi phan ring, se lam giam thdi gian tiep xuc cua cac chdt tham gia phan 
ring va chat trung gian vdi chdt xuc tac, lam tang hidu suat xang va tang ham 
luong hydro trong khf tuan hoan, giam hieu suat hydrocacbon tham, dan den 
tri so octan giam. 

Vi khi tang tdc do the tfch (tang luu luong) cac phan ring khu hydro cua 
naphten, hydrocracking cac parafin nang, dong phan hoa butan va pentan se 
chidm uu the va xay ra nhanh han. Con cac phan Ung doi hoi thdi gian \6n 
nhu khu hydro - vong hoa parafin, khu alkyl va hydrocracking cac hydro¬ 
cacbon nhe se xay ra yeu han. Tft phan tfch trdn ta thdy rang: 

Neu muc dfch cua qua trinh reforming xuc tac la de nhin BTX, qua 
trinh phai tien hanh a dieu kien thcri gian luu cua nguyen lieu trong viing 
phan ung ngdn, co nghTa la toe do the tfch khi sir dung nguyen lieu phai Ion, 
nhiet do sir dung trung binh, ap suat thap (10 den 20 at). 

* Hieu irng nhiet cua qua trinh 

Cac phan ring chu yeu cua qua trinh reforming xuc tac la phan ring khu 
hydro cua cac parafin va naphten thanh hydrocacbon thorn. Cac phan ring 
nay kem theo su thu nhiet. 

Ngoai ra, con phan ring hydrocracking, cac phan ring nay toa nhidt. Hieu 
ring cua qua trinh duac xac djnh bdi d6 sau cua cac loai phan ring trdn 
(nhring phan ring khac kh6ng dang ke). 

Do cac phan ring khu hydro cac naphten xay ra nhanh han nhidu so vdi 
khu hydro vbng hoa nen hieu ring nhiet phu thuoc chu yeu vao ham luong 
cac naphten trong nguyen lidu. Nhung den giai doan cudi, khi cac phan ring 
thorn hoa dau hau nhu da c&n bing thi vai tro cua phan ring hydrocracking 
quyet dinh hidu ring nhiet a giai doan nay. Ngudi ta nhan thay nhiet dd giam 
di ro ret a cac thiet bj phan ring cuoi trong he thong reforming xuc tac. 

VI.7. TIEN R0 VE C0NG NGHfi REFORMING XUC TAC 

Trudc day, qua trinh reforming xuc tac diroc thtfc hien trong thiet bj vai 
lap xuc tac co dinh. Cong nghe nay cho nang sudt thidt bi rdt thap, khi xuc 
tac bj milt hoat tfnh (do coc tao thanh tfch tu tren bd mat xuc tac) thi phai 
dung phan ring lai de tai sinh. Dieu nay doi hoi khi che tao xuc tac phai chu 
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</ din nhidu thdng so nhir: hoat tinh, thbi gian lam viec, va nhu vay se khong 
chon duoc m<M xuc tac co hoat tinh cue dai. 

Ngay nay, qua trinh reforming khdng ngirng dupe cai tien, phat tridn ca 
ve xuc tac va cong nghe nhim nang cao hidu suit va chit lupng xang. 

Ve xiic tac, xu huong phat tridn xuc tac da kim loai, them cac nguyen to 
dat hiem nhu Re vao dd tang d6 phin tan cua Pt, din den tang tri so octan 
cua xang reforming. 

Ve c6ng nghe, chuydn sang cong nghd reforming vPi lop xuc tac chuydn 
dong co tai sinh lidn tuc xuc tac, dien hlnh la cong nghe cua UOP. Voi each 
nay, nang suat thiet bi dat toi da, xuc tac luon duoc tai sinh nen dam bao 
hoat tinh trong suot qua trinh phan ung, xang thu duoc co tri so octan rat 
cao. Mai khac, veri cong nghe va xuc tac ngay cang cai tidn cua UOP, co thd 
thuc hidn phan ting reforming d dieu kidn ap suit thip 3,5 - 4 at ma vin 
tranh duoc tao coc. Ap suat thap thi sir tao hydrocacbon thorn se nhidu hon 
din din xang co tri so octan se cao hon. 

Tir nam 1990 trd lai day ngudi ta con phat tridn thdm c6ng nghe New 
Reforming vdfi xuc tac zeolit, nhim chuydn hoa cac parafin va olefin nhe 
thanh hydrocacbon thorn, la cac cin nr cao octan va nguyen lieu cho tdng 
hop hoa dau. Tat ca cac tien bo tren da tao co sd thuc diy ndn cong nghiep 
diu khi phat trien ngay cang manh me. 

VI.8. CAC PHUONG PHAP NGHIEN CUTJ DAC TRUNG CUA 
XUC TAC 

De xac dinh cac tinh chat cua xuc tac, nham che tao duoc mot loai xuc 
tac tdi uu, su dung hop ly va co hieu qua, thong thudng phai nghien ctiu cac 
vin de sau diy: 

Xac djnh do phan tan cua Pt tren chat mang. Do phan tan cang cao, hoat 
tfnh xuc tac cang cao. 

• Do phan tan duoc xac dinh bang phuong phap hap phu theo so do 
hap phu Macben, dung chat hip phu la CO, 

♦ Xac dinh bing ph6 hdng ngoai IR: diing chat do la CO, dua vao 
lien ket hip phu cua CO vdi Pt dd biet duoc sd phan tu CO hap phu, 
tir do chi ra duoc lien ket kim loai - cacbon (bang VI.6), co nghla la 
xac dinh duoc do phan tan cua Pt. 
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Xac dinh trang thai hoa tri cua xuc tac bang phirang phap dung ph6 
Rdntgen. 

Xac dinh hi mat rieng cua xuc tac bang phucmg phap sac ky khi. 

Bang VI. 6 . X£c dinh dd phan tan Pt bang phirang phap IR, 
dung chat do la CO 




Chuorng VII 

OUA TRINH IZOME HOA 


VII.l. KHAI NI$M 

Izome hoa la qua trinh nhim bi£'n d 6 i cac hydrocacbon mach thing 
thanh mach nhanh. Qua trinh nay thirdng ap dung d£ n&ng cao tri so octan 
cua xing. Mat khac, ciing la phuong phap di tao ra cac ciu tu cao octan pha 
vao xang nhim ning cao chit lupng. 

Dac biet, phan ling co y nghia quan trong trong loc diu la izome hoa 
yj-butan thanh izo-butem la cau tir ban dau di tdng hop MTBE lam phu gia 
tai tao lai xang. Day la phan ring vira isome hoa, vira dehydro hoa. 

CH ? 

CH 2 =C-CH : . + CHlOH Xllc tic CH ? -C- 0 -CHi 
CH ? CHi 

Ngoai ra, isome hoa con bao g 6 m phan urng bi£n doi vi tri nhom the 
trong vong benzen. 

VII. 2 . xuc tAc qua trinh izome hoa 

Xuc tac cho qua trinh izome hoa thuoc loai xuc tac thuc diy phan ung 
tao thanh ion cacboni, tire la cac xuc tac co tmh axit. Co the chia thanh 3 
nhom xuc tac sau. 

VIU2.1. Xuc tac pha long 

Trirctc day ngirdi ta dung xuc tac axit Lewis nhu AlCh, dupe hoat hoa 
bang HC1. Gin day ngubi ta dung xuc tac tren cd so AlBr^ va h 6 n hop AlCh 
+ SbCh, uu diem cua xuc tac mdi nay la co hoat tinh cao, a nhi£t dp 93°C da 
hau nhu chuyen hoa hoan loan cac parafin C 5 thanh /zo-parafin. Nhupc 
diem cua xuc tac nay la mau mit hoat tinh, dp chon loc thap va di tu phan 
huy. Do axit manh cua xuc tac di gay an mon thiit bi. 

Ngoai ra con co ihi dung m 6 t s 6 xuc tac axit sau day: 

H 3 PO 4 a 26+ 135°C; QH 5 SO 3 H a 76°C di izome hoi buten -1 vao buten-2; 
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H ? P0 4 /chat mang la dat nung d 325 ^ 360°C de‘ izome hoa w-alken vao /:o-alken. 

VII.2.2. Xuc tac a\it ran 

BeO : bien ddi xyclohexen thanh metylxyclopenten d 450°C. 

Cr 2 0 2 : bi£n ddi hexadien-1,5 thanh hexadien-2,4 a 225 + 250 n C. 

Th0 2 : izome hoa olefin d 398 * 440°C. 

Ti0 2 : bien ddi heptylen thanh metylxyclohexen a 450°C. 

- Cr?Ch , Al 2 Ch - Fe 2 0 4 , AhOj - Co , Al 2 Ch - Mn0 2 (tat ca deu 
co ty le theo trong lupng la 4 : l): izome hoa metylbutylen d 294 

- 370°C. 

Al 2 Ch - Mo 2 0 2 : bien doi n -pentan thanh /zo-pentan d 460 n C. 

Cr 2 0 2 - Fe 2 0 2 : chuy£n vi noi doi, noi ba trong hop chat kh 6 ng no (6 
220 ^ 300°C) ma khong thay ddi can true mach cacbon. 

MoS 2 : bifen ddi ^-parafin thanh /r< 9 -parafin, xyclohexan thanh metyl- 
xyclopentan. 

A1 2 O 3 - V 2 0 5 : bien ddi xyclohexen thanh metylxyclopenten. 

Zeolit cac loai: isome hoa hydrocacbon thorn. 

VII. 2, 3. Xuc tac luang chiic 

Do la cac loai xuc tac tuefng tu nhu xuc tac reforming Pt/Al 2 (X Vdi xuc tac 
nay co the tao ra ngay R + d 50°C (nhiet dd phan urng noi chung nho hon 150°C). 

Sau nay ngirdi ta dung xuc tac Pt/mordenit, hoac Pt/zeolit khac. Vdi xuc 
tac do, phan ung phai thuc hien d 250°C. Nhung phd bien van la loai xuc tac 
Pt/Al 2 03 , co 7% Cl 2 tren xuc tac. Dung CC1 4 d£ clo hoa. 

Su khac nhau giua xuc tac izome hoa va xuc tac reforming 6 chd: 

- Xuc tac reforming Pt/ Al 2 OvCl (Pt 0,3%, lupng clo ft). 

- Xuc tac izome hoa Pt/ Al 2 Ch.Cl (Pt 0,3%, lupng clo nhieu hon). 

Reforming home hod 


A1 —Cl 


A1 


\ 


Cl 


Cl 


luc axit yeu hon luc axil manh hon 

(1 nguydn tu Q cho 1 nguyfcn tu Al) (2 nguyen tu Cl cho 1 nguyen tu Al) 
- Chat mang A1 2 0 2 thudng d dang y va r\. 
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Zeolit la mot trong cac axit ran, no co dac tinh rat quy la: d 6 axlt cao, 16 
xop ldn, la mot ray phAn tir, do vay cbo phep ta tach duoc cac phan tir co 
kfch thirdc khac nhau. Tot horn ca la dung xuc tac zeolit ZMS-5 cua hang 
Mobile Oil (My). 

Mot so dac trnng cua he xuc tac izome hoa duoc th i hien o bang VII. 1. 


Bang VJLJ . Die trurng cua xuc tac izome hoa 


Xuc tac 

NhiSt dp phan Crng khi su dung 

Friedel - Crafts AICI 3 , AIBr 3 

80 + 100°C 

pha long, gay an mdn thiet bi 

Oxyt Al 2 0 3 , Cr 2 0 3 , BeO 

200 -=• 450°C 

pha hoi 

pi/ai 2 o 3 

350 -r 500 d C 

Pt/Al 2 0 3 clo hoa 

80 + 150°C 

Pt/zeolit 

250 + 300°C 

Pt (0,3%) / mordernit 

250 h- 270°C 

Pt/zeolit-X 

300 + 330°C 

Pd/zeolit-Y 

Pt/ZSM-5 


Do xuc tac izome hoa can lire axit manh hon nen sir dung zeolit, con qua 
trlnh reforming chi sir dung ADO 3 co lire axit ydu hon . 

VII.3. CO CHE PHAN IfNG IZOME HOA 

Cac qua trinh ch£ bien ddu co the dirge thuc hien trong pha long hoac pha hai. 

Qua trinh thuc hien trong pha long vdri xuc tac Friedel - Crafts (AICI 3 ) or 
nhiet do 80 100°C it dugc phd bi&n. 

Qua trinh thuc hien trong pha hoi la qua trinh r&f phd bien voi xuc tac 
oxyt, axit rAn hoac xuc tac luong churc 6 nhiet do cao, do v3y ta xet co ch£ 
cua qua trinh nay. 

VII.3.1. Izome hoa w-parafin 

Qua trinh izome hoa bao gom n -parafin thanh /ro-parafin ;a / 7 -parafin 
thanh /ro-olefin. 

Vi du l: 
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Phan ting bi£n d6i n-butan thanh izo -butan va izo-baten c6 th^ xay ra 
theo hai each sau: 


Cdch 1: 


Cdch 2: 


) 

▼ 


A(H 

ch 3 -c+h-ch 2 -ch 3 

A(H 


ch 3 -ch 2 -ch 2 -ch 3 

trung rSm axit 
A(H + ) 


M 


-H, 


ch 3 ^ch=ch-ch 3 


[ + ) -H* 

▼ 


/CR* 

ch 3 -ch=ch-ch 3 / H + \ ■ 

CH3-CH-CHo 

ccr ch£ xyclopropan 

CH 3 -CH-CH 3 m. + h. 


ch 3 


~H + 


^ch 3 -ch-c + h, 

I 

ch 3 

1 

ch 3 -c + -ch 3 

I 

ch 3 

A(H*)|- 




ch 3 -c=ch, 

I 

ch 3 

Co ch£ xyclopropan mbri giai thich dirge sir tao thanh /zfl-parafin va izo- alken. 

Theo co ch£ tr£n, xyclopropan khi mo vong tao thanh C + b&c 1, t6c do 
tao thanh C* b&c 1 r£t nho, sau d6 chuy^n sang C + b&c 3 voi t6c do r£t Icim: 

/CH^ 

/ V 

* H + \ 

CH 3 — CH-CH, 

i 


ch 3 -ch-ch, + d * » ch 3 -c + -ch 3 

I " I 

ch 3 ch 3 


M 


„ ^ CH 3 -CH-CH 3 + H + 
+ H 2 | 

CH, 


Ngoai each phan ting tr£n, con xay ra phan ting tao dime (ccr che lirong 
phan tti): 

C-C-C + -C + C-C-C-C —► c-c-c/c-c + -c-c dliTt1lach( i 2 C 4 

I 1 
C ' 


c-c-c 

c 
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Trong hai cor che tren, co ch£ ludng phan tu — 
d£ xay ra horn. Tuy nhi£n san pham trung gian ^ ^ 

cua cor che nay (dime) co kich thircrc 16n. N6u X( 5 p 
chat xuc tac co 16 x6p nho hota kich thirdc cua 
dime thi phan ring nay kh6ng xay ra ducrc. Do 
vfty mudn tang d6 chon loc, phai chon xiic tac co kich thudrc phu hop. Xuc 
tac thtfong dung trong cong nghiSp la zeolit Feriorit (co d = 5 A, do axit 
tirong dircrng d6 axit cua ZSM-5). 

Izo -butan la cau tit rat quan trong vi tit do, b£ng each dehydro hoa thu 
/ca-buten, la nguy£n li£u de san xuat MTBE. So d6 phan urng nhir sau: 

CH OH 

n-butan —► /ro-butan ——-—► rro-buten —A-^ MTBE 

H 2 H + 

Phan urng co the xay ra tren xuc tac axit r^n, dien hmh la zeolit. Vi du 
trong bang VII.2 cho bi£t, voi xuc tac la zeolit mordenit, d6 chon loc cua 
/ro-butan co th£ dat tdi 74%. 


Bang VII.2. Izome ho£ n-butan tren mordenit or 250°C 1 at 


Thdi gian trong d6ng (phut) 

5 

20 

25 

06 chuyln ho6 (%) 


22 

15 

06 chon loc (%): 




izo- butan 

49 

65 

74 

C3 

35 

22 

21 

C 5 

16 

13 

5 



Nhi6u nha nghien curu chi ra rang, oxyt zirconi dtfoc sunfat hoa co the 
izome hoa butan thanh izo-bntan a nhiet dd tir 100°C den 150°C (bang VII.3). 


Bang VII.3. Izome hoa n-butan tren xuc tac SO 4 /Zn0 2 trong dong riita 


Nhi6t d6 ph3n Ong (°C) 


150 



250 


HiSu suat (%) 

/Z0-C4 

C 3 

C 5 

/ZO-C4 

c 3 

C5 

Th6i gian trong d6ng (phut): 

5 

24,7 

7,5 

1 

36,5 

8,6 

4,2 

20 

17,9 

0,7 

0 

23,9 

2,2 

1,2 

35 

15,5 

0,6 

0 

19,6 

1,4 

1,4 

50 

14,4 

05 

0 

16,8 

1,1 

0,7 
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Khi th£m Fe va Mn vao oxyt zirconi lam tang dang k£ hoat tinh xdc tac, 
nhirng khong cai thi£n tbofi gian lam vise cua xuc tac. Ngircrc lai, them Pt 
lam tang do chon loc thanh zr^-butan va ca thcri gian lam vifcc cua xuc tac 
(bang VII.4). 


Being VII.4. Izome hod n-butan tr£n xuc tac Pt/SO^ /Zr0 2 trong dong hydro 


Mau 

c 4 /h 2 

(g.h/mol) 

Thtii gian phdn Crrg (phut) 

5 

35 

65 

X 

S, 

X 

Si 

X 

Si 


5/1 

33 

88 

25 

91 

24 

92 

Pl/S0 4 2 "/Zr0 2 

i/i 

32 

91 

31 

95 

33 

95 


1/3 

33 


37 

100 

37 

100 


(*) X : 66 chuyen hoa; S,: 66 chon loc 


Vi du 2: 

Izome hoa: zz-hexan -► izo -hexan 

Ca che phan ring nhu sau: Giai doan 1 tao olefin, xuc tien cho qua trinh 
nay la cac tam kim loai trong xuc tac Pt. Sau do ti£p den giai doan 2 la qua 
trinh d 6 ng phan hoa, xay ra tr£n cac tdm axit Lewis: 


CH 3 -CH 2 -CH 2 -CH 2 -CH 2 -CH 3 CH 3 -CH=CH-CH 2 -CH 2 -CH 3 

CH 3 -C + H-CH 2 -CH 2 -CH 2 -CH 3 CH 3 -ai- V -CH-CH 2 -CH 3 -A-*. 


'CHX 


M,+ H, 


CH 3 -<j!H-CH 2 -CH 2 -CH 3 CH 3 -C + -CH 2 -CH 2 -CH 3 

CH 3 


CH-> + 


■*" CH 3 -(jH-CH 2 -CH 2 -CH 3 

ch 3 


Tom lai, xuc tac cho izome hoa tuong tu nhu xuc tac cho reforming, xuc 
tac hai chric nang, vi izome hoa thudng xay ra qua hai giai doan: 

Giai doan 1: Tach hydro (luc nay vai tro xuc tac la tam kim loai M). 

Giai doan 2: D 6 ng phdn hoa (vai tro xuc tac la cac t&m axit A). 
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VIL3.2. Izome hoa cac hydrocacbon thorn 

Mot so qua trinh izome hoa khac c 6 ting dung trong hoa d£u la izome 
hoa cac hydrocacbon therm, chu yeu la w-xylen tao /)-, o-xylen la cac san 
phlm co gia tri cho tong hop hoa ddu. 

De izome hoa alkyl benzen, vai tro cua cac axlt r in rat quan trong, ta 
hay xet cac th 6 ng s 6 sau: 

Kich thirorc dong hoc cua cac phan tit: 

0 -, w-xylen 6,3 A 
/?-xylen 5,7 A 

benzen 6 A 

toluen 5,7 A 

Kich thude 16 xop cua m 6 t s6 zeolit: 


Loai nho 

Sabasit 

Erionit 


3,6 A 

3,6 A 

Loai trung binh 

ZSM-5 

ZSM- 1 L 


5,4 - 5,7 A 

5,1 A 

Loai Icfn 

Y, Z 

Mordenit 


7,4 A 

6,7 A 


Trong qua trinh izome hoa, thircfng xay ra cac phan ting sau: 
l. Phan ting dong ph&n hoa: 



CH 3 

toe d 6 tao hai dong phan nhir nhau. 
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Cor ch£: 




Cor ch£ phan ung ph^n bo lai w-xylen durcrc bieu di£n nhur sau: 
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+ 



ch 3 ch 3 


Do chon loc cac loai san ph^m o tr£n phu thuoc vao xuc tac. Vf du, 
mutfn thu ditoc p-xylen> phai chon xuc tac co kich thucrc 16 xop phu hop vdi 
ki'ch thucrc dong hoc cua ph&n tu p-xylen, do la zeolit loai mao quan trung 
blnh ZSM-5. Thirc nghidm cho biet r£ng, tren zeolit ZSM-5, t6c d6 khu£ch 
tan cua p-xylen nhanh hon 100 \&n so voi cac dong ph&n octo va meta. Nhom 
zeolit mao quan trung binh la loai t6't nh£t ddi vcri qua trinh izome hoa, vi 
voi loai xuc tac nay se tranh duoc cac phan ling khong mong doi, do la phan 
ung ngung tu. Con neu sir dung zeolit co mao quan Ion thi co the thu duoc ca 
san ph^m phan bo lai ho&c san phim ngung tu. 
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Chucmg VIII 

OUA TRINH POLYME HOA 

(con goi la oligome hoa) 

VIII.l. KHAI NIEM 

Polyme hoa la qua trinh trung hop hai hay nhi£u phan tir. Co hai loai 
phan urng trung hop, do la: 

1. Trung hop hai hoac ba phan tir khi 66 tao ra xang (phan urng nay con 
goi la oligome hoa). 

2. Trung hop nhi£u phan tir tao cac vat lieu him co nhu chat deo, cao su v.v... 

Trong phan nay, chu y£'u xet phan ung oligome hoa tao xang co tri so 
octan cao. Nguyen li£u ban dau la khi propylen - butylen thu duqc tir qua 
trinh cracking xuc tac, hoac khi dau mo. Phan urng xay ra nhu sau: 

Cac phan ung: E (trung binh): 

2 C 3 H 6 C*Hi 2 370 kcal/kg 

3C,H* QH is 

2C 4 H x -> — izo-CxHyb (rro-octan) 220 kcal/kg 

Cac chii't thu duqc C 9 H|x, ChHi 6 ) la cac cau tir long, nam trong 

gidri han nhiet do soi ciia xang. Chung co cAu tao mach nhanh nen co tri so 
octan cao, thucrng sir dung 6i pha vao cac loai xang nhSm nang cao chat luqng. 

Ngoai ra, co the polyme hoa tao diezen: IOC 2 H 4 —► C 20 H 40 . 

VIII. 2. XUC TAC VA CO CHE CUA PHAN tTNG TAO XANG 

Cung nhu cac qua trinh che bt£n hoa d&u khac, polyme hoa xay ra theo 
co che ion cacboni, nen xuc tac la cac axit. Thucmg sir dung axit H^P0 4 hoac 
H 4 P0 4 /chat mang. Ngay nay, trong cong nghiep co the sir dung cac axit r&n 
nhu A1 2 0 2 , aluminosilicat. zeolit. Phan urng duqc tien hanh a nhiet d 6 150 den 
200°C va ap suat 50 d£n 80 at, xay ra theo hai giai doan: 
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- Giai ilottn /: Proton hoa: 

ch 3 -ch 2 -ch=ch 2 + H + —► CH 3 -CH 2 -C'H-CH 3 

- Giai doan 2: Kd't hofp vori olefin: 


CH 3 -CH 2 -CH + -CH 3 + CH 2 =C-CH 


I 

ch 3 


3 



CH 3 -CHo-CH-CH 1 -C + -CH 3 

I 

ch 3 


ch 3 

I 

—CH 3 -CH,-CH-CH=C-CH 3 
H I 

ch 3 


Ngoai cac san pham tren con nhan dirge h 6 n hop cac polyme khac (vdi 
su chuyen rdi dien tfch dirong (+) a cac nguyen tu cacbon khac nhau, tham 
chi trong san pham con nhan dirge ca trime). H 6 n hgp cac chat nhir v&y se 
lam cho xang co chat lirgng tot (tCr cac ciu tut co gia tri thip hon). 

Dd axit cua xuc tac luon gift vai tro quan trong, vi v&y cac yiu to lam 
anh hircmg den do axit cua xuc tac din phai quan t&m. 

N£u lifgng H 2 0 trong nguyen lieu qua gidi han cho phep dan den giam 
do axit cua xuc tac. 

Sir co mat cac hop chat bazo nhu NH 3 cung lam ngo doc xuc tac (vi xuc 
tac la axit). 

Sir co mftt cua hgp chit oxy va butadien trong nguydn lieu, tham chi 
cung lam giam hoat tinh xiic tac, do din din sir ling dong cua cac hop chat 
khac nhu gudron tren be mat xuc tac. 

Xuc tac axit photphoric rat kho tai sinh, song bu lai, thdi gian lam viec 
cua xuc tac kha dai, nang suit cua xuc tac dat toi da 600 den 2000 lit 
polyme cho 1 kg xuc tac. 

Chit y; Ngudi ta khdng dung etylen lam nguyen lieu polyme hoa tren 
xuc tac axit photphoric vi no de tao thanh ion cacboni bac 1 , din den tao 
;/-alcan. 

Qua trinh polyme hoa khi butylen con luon xay ra kem theo qua trinh 
izome hoa C 4 . Theo co che sau diy: 


153 



c 

I TT + 4- P up —P _p I 

C-C-C-C H > C-C-C + -C - ^ C-C-C-C-C + C-C 

Lewis 

dtft lien k£t 

c c c 

I H + axit f w I 

C-C-C « -H c-c + -c c-c-c + + oc-c-c 
n 2 

Xing thu duoc tix qud trinh n4y goi 14 xSng polyme hod (polymerat); c 6 
tri stf octan cao (khoang 97 theo RON vd 83 theo MON). Ngdy nay, trong 
m 6 t s<5 nh4 may loc ddu vin t 6 n tai c 6 ng ngh£ polyme hoa, xem nhu 14 m 6 t 
giai phdp tao ra cdc thanh phdn cao octan cho xang. 

VIII.3. POLYME HOA TAO NHlfeN LlfiU DlfcZEN 

Ng&y nay, vific tim ra ngu 6 n nguy 6 n lifiu mdi d4 t 6 ng hop ra nhifin lieu 
di£zen la nhu cdu cdn thidTt va cdp bdch. M 6 t trong cac bi£n phap co hi£u qua 
14 oligome hod etylen, mOt loai khi khf thu dirpc vdi m6t luong 16n tir qud 
trinh cracking nhiet. 

San phdm oligome hoa 14 cac anken C10 + diroc hydro hoi d& cho cac 
ankan tuang ung, 14 cdc cdu tu quf trong hSn hcrp nhien lieu. 

Vi du: 

H 2 

10C 2 H 4 *- C 2 oH 40 ► C 20 H 42 

Ca ch£ phan ting nhu sau: 

CH 2 =CH 2 A( iH CH 3 -CH 2 + CH;=C ” ; CH 3 -CH 2 -CH 2 -CH 2 V.v. .. 

Vi dtfi v 6 i phin tir etylen, d£ dang tao thanh ion cacboni bdc 1 nfcn k£t 
qua la, polyme thu dupe chii y£u c6 mach thing, 14 cdc cdu tir co tri s 6 xetan 
cao. 

Xuc tdc sir dung cho qua trinh nay thudng 14 Ni, mang tr£n Ai 2 0 3 , Si0 2 
hoAc cdc zeolit. Thuc nghi£m chi ra ring, n£u xuc tic Ni/zeolit X thi san 
phdm oligome hoa dat diroc la C J2 , c 6 n dtfi vdi xuc tac Ni/zeolit Y thi san 
ph£m nim trong khoang C )2 + ^35 v4 c 6 thi tdch ra di d4ng qua c4c mao 
quan cua zeolit sau khi phan ting hoan thanh. 

Phan ting oligome hod etylen thudng ti£n h4nh 6 nhiet d6 cao (120 + 300°C), 
ap sudt khoang 35 bar (35,69 at). 
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Chit lugng cua nhien lieu diezen thu dirge bang phuerng phap niy th£ 
hien tren bang sau VIII. 1. 


Bang VJJl.l. Dac di£m cua diezen oligome hoa 


Tlnh chat 

Ph£n doan C 10 + 
(diezen oligome ho£) 

Tieu chuan 

SABS 342 

Thanh phin ci\: 



20% 

202 

- 

50% 

220 

- 

90% 

295 

362 max 

Tri so xetan 

68 

45 min 

Olim due 

+1 

- 

Biim d6ng, °C 

-20 

-4 max 

C§n cacbon, % khdi luang 

0.11 

0,2 max 

00 nhdt tai 40°C, mm 2 s _1 

2,32 

3,2 4 5,3 

Kh<5i lugng rifcng tai 15°C, g/ml 

0,8036 

- 

Chf s 6 brom 

84,2 

- 


Tieu chuin SABS 342 la he thtfng tieu chuin qui dinh cho chit lirgng 
nhien lieu diezen. S6 lieu tren bang cho th£y, diezen oligome hoa co tri s 6 
xetan xit cao. Tuy nhien, chi s 6 brom c6n kh i cao li do lugng san phim 
kh6ng chuy^n hoa trong qui trinh hydro hoi c6n kh i I6n, din den su kern 6n 
dinh cua nhien lieu. 

VIII.4. CAC YfiU Td ANH HlTdNG *>£n QUA TRiNH 
POLYME HOA 

VIII.4.1. Anh hirong cua thfri gian phan urng 

Thai gian phan ting dugc bi£u difin qua t<5c d6 truy£n nguyen lieu (th£ 
tich nguyen lieu truy£n qua trong 1 gid tren met don vi trong lugng xuc tac). 

F>6 nhin san phim polyme c6 tri s6 octan cao, cac qua trinh cOng nghiep 
ddu dimg d£n ttfc d6 truy£n tir 0,12 d£n 0,46 m 3 /h.kg (hlnh VIII. 1). 
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T<5c dd truy^n nguyfen lidu, l/h-kg xuc tic 


Hinh V1II.1. Quan h6 giCTa d6 chuyin hoi vi tdc d6 truyin nguydn liiu 

VIII.4.2. Anh hirdng cua nhiet do 

Nhifct d 6 cao lam 1 6 c d 6 cua phan urng tang 16n, din tdi tang mure dd 
chuyin hoi cua qua trinh. 

Nhirng niu tang nhidt dd t cung din din tao nhua, di ling dong trdn xuc 
tie lim giam hoat tinh va thdi gian lim vide cua xuc tie. 

Trong c 6 ng nghiip thudng sir dung khoang nhidt d 6 tir 170 din 225°C. 

VIII.4.3. Anh hirong cua ap suit 

Khi qua trinh dugc thuc hidn trong pha hoi, ap suit c 6 anh huong manh 
din thdi gian phan dng. 

6 ap suit cao, se tao ra pha ngung tu vi co tac dung diy cic polyme 
nang ra khoi bi mat xtic tac, ngan ngira sir mit hoat tinh xuc tie. Niu ap suit 
thip qua thi ngtroc lai se tao thanh cic polyme nang, ling dong trdn hi mat 
xtic tac vi lim mit hoat tinh. Trong thuc ttf phan urng thuc hiin a p = 25 28 at. 

VIII.4,4. Anh htforng cua hoat tinh xtic tic 

Vide duy tri hoat tmh cua xilc tic dat dugc bang cich diiu chinh dd im 
cua nguydn lidu, him lugng nude cin dugc duy tri trong gidri han sao cho 
“n 6 ng dd tu do 1 ' cua P 2 0 5 trong xuc tic tir 16 din 18% (“ndng dd tu do*' cua 
P 2 O 5 dugc biiu thi bang phin tram axit photphoric dugc tach ra bang nude 
lanh trong diiu kidn phdng thf nghidm). Lugng nude trong nguydn lidu di 
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cho n 6 ng dd P 2 O 5 dupc nhu vay phu thupc vao nhifct dp; trong khoang nhiet 
d 6 tir 200 d£n 210°C, ham lirong nude cho phdp (3,5 - 4.0). lO ' 2 %. 

VIII.5. nguy£n li£u cho QUA trinh polyme hoa 

Nguy 6 n lieu cho qua trinh polyme hoa la phan doan propylen, butylen 
(l£y trong khi cracking xuc tic hoic tir phan doan khi ciia dau mo) rOi thuc 
hidn phan ring dehydro hoi. Tti hai loai khf niy, khi trung hop se tao ra 
hydrocacbon mach nhinh li ciu tir c6 tri s6 octan cao trong xang. 

N£u muc dich ciia qua trinh polyme hoa la thu nhi£n lieu di£zen thi 
ngtffri ta sir dung khi etylen, vi san phim polyme thu dupe la hydrocacbon 
mach thing, c 6 tri s 6 xetan cao. 

Nguy£n lieu trudre khi dua vao polyme hoi phai dupe lam sach khoi tap 
ch£t t s£y khd, d 6 ng thdi phai loai h£t cic ch£t chtfa S, N, O d£ tr&nh gay ng 6 
dOc xuc tic va lim x£u di ch£t lupng san phim thu. 
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Chuong IX 

OUA TRINH ALKYL HOA 


IX.l. KHAI NIEM 

Alky] hoa la qua trinh difa th£m goc -R vao phan ttf chat huu ca, chu 
y£u bao gom hai loai phan ling sau: 

1. Alkyl hoa alcan, nh&m tao ra xftng co tri so octan cao. D&y la muc 
dich chu yeu trong c 6 ng ngh£ loc hoa d£u. Tit cac c&u tir ban dau la 
khi (C 4 H t o va C 4 Hg) ta thu dupe xang (/ro-CgHig) co tri s 6 octan la 100. 

2 . Alkyl hoa hydrocacbon therm. Phan urng nay sir dung de di&u che cac 
alkyl benzen, lam nguydn li£u cho tong hop hoa d£u. 

Qua trinh alkyl hoa chifcm 20% the tich dau mo dira vao che bi£n va la 
mot qua trinh quan trong trong cac nha may che bien d£u khi. 

IX, 2 . ALKYL HOA ALCAN 

Alkyl hoa alcan la qua trinh pho bidn nh£t de tao ra xang alkyl hoa (con 
goi la alkylat). Trong cac loai alcan chi co rrfl-alcan tham gia phan urng. Tac 
nh&ti alkyl hoa thircmg sir dung la olefin hoac ruou, trong do olefin la chu yeu, 
phan umg co dd chon loc cao, thudng lay ty gitfa /roparafin va olefin bang 
hoac 1cm hon 5 : 1 , nhiet do phan ufng tu -15 den +45°C va phai khuay tr 6 n manh. 

Xet phan ling: 

/C0-C4H]Q 4 - C4H8 — /ro-CgHig 

Phan ling xay ra theo ccr ch£ ion cacboni, qua cac giai doan sau day: 


CH 3 -CH-CH 3 

3 f 

OL 


CH 


CH 3 

A(H V CH 3 -C-CH 3 CH2 ~ C ~ CH V ch 3 -c-ch^c-ch 3 

“ H 2 3 I 3 3 I ' I 


CH- 


CH, 



CH 


CH3-CH-CH3 


CH, 


H-, a tr£n 


CH 3 -C-CH 3 4 ch 3 -c-ch 2 -ch-ch 3 ch 3 -c-ch 2 -ch-ch 3 + H + 


CH, 


CH, 


CH, 


CH: 


CH, 
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Xuc tac dung trong qua trinh alkyl hoa thong thucmg bao g 6 m cac loai 
sau diy: 

1. Xuc tac H 2 S0 4 , HF: 

Trong cong nghiep, thircmg sir dung H 2 S0 4 tti 90 d£n 99% hoac HF. Neu 
sir dung hai axit tren, can liru y den ty le olefin//ro-butan sao cho olefin la 
nho nhdt (ty l£ 1/5), vi cac olefin hoa tan tbt trong axit H 2 S0 4 , tao di£u kien 
cho cac phan ting phu xay ra (nhtr phan ting trung hop), con rro-C 4 H 10 lai 
hdu nhu kh 6 ng hoa tan trong H 2 S0 4 , HF, do do phai khuay tron manh di 
n 6 ng d 6 /co-C 4 H ] 0 trong khdi phan ting dat ctfc dai. 

2. Xuc tac A1C1 3 + HC1: 

Xuc tac AICI 3 + HC1 cho phep phan ting thuc hi£n a nbiet do thap (-15 
den +25°C), dt ch& tao, cho san ph£m co it nhanh phu. 

3. Xuc tac BF 3 + HF: 

Phan ting tren xuc tac nky thudfng thuc hien a nhi$t dd cao hon (40 -r 
45°C), tao nhieu san phim phu cua qua trinh izome hoa. 

4. Cac zeolit c 6 mao quan r 6 ng, ty le Si/Al cao nhu: zeolit USY, zeolit p. 

• USY (Si/Al = 13,6): 

V 6 i xuc tac nay, su msU boat trnh xay ra lit nhanh, khi tang tbcri gian 
phan ting, chit ltfcmg alkylat giam (ty sd cua 2,2,4-TMP trong phan doan C g 

giam). Mat khac, tr€n xuc tac da mdt hoat trnh, chi co oligome hoa xay ra. 

• Zeolit p: 

Zeolit p co tac dung g&n gidng nhu USY, tuy nhien, nong do cua 2,2,4- 
TMP trong ph&n doan Cg la nho horn, chting to rting su khuech tan cua san 
pham bi gioi han boi kfch thudrc cua mao quan. 

Cac xuc tac su dung va dieu ki£n phan ting duoc ghi of bang IX. 1. 

Thanh phdn san ph£m thu duoc Xhi hi£n or bang IX.2. 

Trong cac san phim tr£n, /rtf-pentan tao thanh vdi sd luong it nhat. 

Trong c 6 ng nghidp, di alkyl boa, ngudi ta su dung h 6 n hcrp ba d 6 ng 
phan cua butylen: 

CH 2 =CH-CH 2 -CH 3 ; CH 3 -CH=CH-CH 3 ; CH 2 =C-CH 3 

CH 3 

Sir dung iro-buten se thu duoc san ph^m co nhieu mach nhanh (2,2,4- 
trimetyl pentan), diy la cdu tu co tri sd octan cao (den. 100 ). 
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Bang 1X1. Xuc tac sir dung trong qua tr'mh alkyl boa 


XCic tdc 

Nhifet <36 

Ghi chu 


-15°C + 0°C 

San phim trung gian Id 2,3-dimetylbutan khbng bi 
izome hod 

AICI 3 + HCI 
hoac AICI 3 + C 2 H 3 CI 

25°C 

Sdn ph^m 2,3-dimetylbutan bj izome hoa manh 

BF 3 + HF + H 2 0 

40 t 45°C 

Izome hod ri t manh 2,3-dimetylbutan 

Ni + HF + BF 3 

20 + 30°C 

Xay ra phdn Crng phdn b 6 !ai vd izome hod 

h 2 so 4 

5 + 10°C 

Phan Crng alkyl hod xay ra manh, ngodi ra cbn co 
th£ xdy ra izome hod 

HF 

20 ■* 50°C 


Bang 1X2. San pham tao thdnh trong qua trinh alkyl hod 


izo- parafin 

Olefin 

Sdn pham chlnh 

/zo-butan 

Propylen 

2,3-; 2,4-dimetylpentan; 

2,2,4- trimefylpentan; 2,3-dimetylpenfan 

izo- butan 

Buten -1 

Buten-2 

Di/zo-buten 

2.2.4- trimetylpentan ; 2,5-, 2,4-dimetylhexan 

2.2.5- trimetylhexan; 2,3-dimetylpentan; 2-metylpentan 

2 . 2 . 6 - trimetylheptan 

/zo-pentan 

Propylen 

2,3-; 2,4-; 2,5-dimetylheptan; /zo-hexan 

2 -metyfbutan 

Buten-2-d/Vzo-buten 

2 , 2 , 6 -trimetylheptan; izo-pentan 


Vi$c u*ng dung cdc axit nhu H2SO4, HF 1dm xuc tac cho phep thuc hi 6 n 
cac phan ting alkyl hoa vtii hiOu suaft cao; nhung cac tieu chuin ngay cang 
chat che v 6 m 6 i trucmg dang thuc d£y viec nghien ctiu tim ki£m cac axit rln 
d£ thay th£ axit H 2 S04, HF. 

* Chat luang xdng alkyl hod 

Xang thu duac tif qud trinh alkyl hod (c 6 n goi la alkylat) co chdt Itxqng 
rdt cao: Tri s 6 octan tr£n 95, chtia rdt it olefin va hydrocacbon thorn, trong 
thanh phdn chtia chu y£u la cac zzo-alcan (/za-octan). Xang alkyl hod con co 
nhidt chay cao. Thucmg sir dung alkylat d^ pha vdo cac loai xdng khac nhau 
nhdm ndng cao chdt luang, ddc biet Id pha vdo xdng may bay di ndng cao 
nhiet tri. 
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1 X 3 . ALKYL HOA BENZEN VA CAC AREN KHAC 


Trong phan ring alkyl hod benzen va dong ding, thvrcmg dung tac nhan 
alkyl hoa la etylen hoac rirau. Qua trinh nay nhim thu dirge cac alkyl 
benzen, la nguyen lieu cho tong hop hod dau. Cac phan ring xay ra nhtf san: 



ch 2 -ch 2 




San pham thu dirge chu yeu la cac d6ng phan oc 



Co the xay ra alkyl hoa tiep tuc: 



Neu alkyl hoa bing propylen thi co thd xay ra hai trirong hop: 
1 . Tao cumen (I): 

( 0 ) + ^ 



2 . Tao san pham dong vong (II): 



2C3H, 



CH-,— CH->\ 


CH, 
I ' 
CH-, 


CH,-CHy 


(II) 


Ngoai olefin, co the alkyl hoa bang rurou: 


QH5CH3 + CH3OH -► C 6 H 4 (CH 3 ) 2 + h 2 o 
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Xuc tac cho phan umg alkyl hoa hydrocacbon thorm thudng chia lam cac 
nhom sau: 

+ Cac axit long H 2 S0 4 , HF. 

+ A1C1 3 . 

+ M 6 t s<5 oxyt Si0 2 , AUO 3 hodc oxyt ducrc sunfat hod nhir 
S0 4 2 7Zr0 2 ; S0 4 2 _ /Ti0 2 . 

+ Zeolit. 

+ Xuc tac chira zeolit. 

Trong cac loai tr£n, cac xuc tac rdn to ra co uu th£ hem, do chon loc cua 
san phim alkyl hoa Cg khoang 98%, tach san phdm d 6 ddng, han ch£ ducrc sir 
tao thanh hydrocacbon nang. 

Cac loai zeolit khac nhau se xuc ti£n phan ung vdi tdc d 6 khac nhau. 
Khi so sanh toe d 6 phan ting izome hoa va alkyl hoa tren cac zeolit khac 
nhau ngucri ta thdy: 

Zeolit HY 

Toe d6 phdn urng izome hoa 20 

va alkyt hoa 

Tti so lieu tr 6 n ta thAy, zeolit ZSM-5 la loai t 6 t horn ca khi sir dung lam 
xuc tac de alkyl hoa benzen va toluen. Do chon loc cua san phAm />-etyl 
toluen tren ZSM-5 la cao nhAt. 

De han ch£ san phdm ngirng tu (II), cAn phai chon xuc tac co 16 x 6 p 
trung blnh, khdng che thdi gian luu cua tac nhdn phan ung tr£n xuc tac nho. 

IX.4. CAC YEU TO ANH HUONG 

Co rat nhieu yeu 1 6 anh huong d£n qua trinh alkyl hoa, trong do anh 
huong cua xuc tac la chu y£u. 

- D6i vdi cac xuc tac axit rAn se co anh huong cua d 6 x 6 p, kich thutic 16 
xdp, su phu hop cua kich thude phdn tti san phdm vA duemg kinh 16 x 6 p cua 
xuc tac. 

- D 6 i vdi cac xuc tac long co cac y£u t 6 ' anh huong sau: 


H-mordenit 

70 


H-ZSM-5 

1000 
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• Nhi 6 t dd phan urng: N£u tang nhiSt d&, do nhort cua tac nh&n va cua 
xuc tac glam, tao di£u kiSn khuay tron t 6 't hoti. Song khi nhiet 66 cao, phan 
ling phu loai polyme hoa va oxy hoa lai tang do tdc d 6 hai phan ling nay 
manh hon alkyl hoa, vi the 66 chon loc cua qua trinh giam xu 6 ng, do v&y 
phai ti£n hanh 6 nhidt 66 th&p. 

• Nong dp axit: H 2 SO 4 sur dung de alkyl hoa phan doan C 4 co n 6 ng do 
88 den 98%. Trj so octan cua xang alkyl hoa dat cUc dai khi nong do H 2 S0 4 
dat 95 den 96%. 6 n 6 ng do nay, vita thuan ti£n cho qua trinh alkyl hoa, va 
ca phan ling dong ph&n hoa, cho nhi£u 2,2,4-trimetylpentan la cac c£u tir co 
tri so octan cao. 

Neu dung H 2 SO 4 qua dac, xuc tac se co tfnh oxy hoa cao, nhirng n£u 
dung H 2 S0 4 qua loang, qua trinh van chuy^n H + bi kho khan din den giam 
tdc do phan ling. 

Vi v^y trong cong nghiep, de alkyl hoa izo- alcan, thirong six dung H 2 S0 4 
98%, HF + AICI 3 ; con de alkyl hoa benzen va dong ding, su dung zeolit 
hoac xuc tac chiia zeolit, trong do ZSM-5 dupe sir dung ph 6 bien hem ca. 


163 



Chuong X 

QUA TRIINH THQM HOA CAC ALCAN VA OLEFIN NHE 


X.l. V NGHIA 

Cac alcan nhe (C] - C 4 ) la thanh phan chu yen cua khi thidn nhi£n va 
khi ddu mo. Trubc d&y chiing chi duoc su dung chu yeu di lam nhien lieu, de 
san xutft khi tu nhi£n hoa long LNG (til CH 4 ) hoac khi ddu mo hoa long LPG 
(tir C 3 H 8 va C 4 Hk)). C 6 ng nghiSp ch£ bien ddu ngay cang phat trien dan den 
luong LNG va LPG du thira tr£n thi trirong, dieu do gqi y cac nha khoa hoc 
phai chu y din cac huong khac khi sir dung khi. 

Tir nam 1996 trb lai day, cac chuyen gia hoa ddu ciia Phap, My da thanh 
cong trong viec nghien cuu chuyen hoa cac alcan nhe thanh hydrocacbon 
thorn nhir benzen, toluen va mdt so dan xudt khac. Cac chat nay la cac c£u tir 
cao octan, dong then la nguyen lieu cho tong hop hoa ddu. 

Trong so cac phan ung chuyen hoa alcan nhe, phan ung bien doi metan 
thanh benzen co y nghla to Ion, vi nguon khi tu nhien rat d 6 i dao, tr£n the 
gidi ngay nay da phat hitn ra nhieu mo khi mbi. Mat khac, cac qua trinh che 
bien dau nhu cracking cung tao ra m 6 t luong Ion khi Cj C 4 . Vi vay thorn 
hoa alcan, olefin nhe se la m 6 t hudng ch£ bien dau khi rat co y nghTa v£ ly 
thuyet cung nhu thuc te. 

X.2. XUC TAC VA CAC LOAI PHAN UNG THOM HOA 


X.2.1. Xuc tac 


Xuc tac sir dung cho qua trinh thorn hoa thudng la cac loai nhu: 


Cr0 3 /Al 2 0 3 

H-ZSM-5 

H-ZSM-5 co them Ga 2 03 hoic ZnO 

K 2 Mo0 4 /HZSM'5 

Mo/HZSM-5 co them chdt kich boat 


Mo/HZSM-5 

Mo/HZSM-22 

Pt/Al 2 0 3 

Pt-HZSM-5 

Zn-Pd-ZSM-5 
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Cac oxyt them vao nhir Ga 20 3 , ZnO la cac chit kich hoat tot, xuc tied 
th£m cho phan ting dehydro hoa, tao dieu ki 6 n cho phan ting dong vong xay ra. 

X.2.2. Qua trinh thorn hoa metan 

X.2.2A. Xuc tac 

Phan ting chuyen hoa metan thanh benzen la qua trinh quan trong va co 
y nghia trong thuc ti 6 n, nhim bien khi thien nhidn (la cau tir tti tntac den 
nay hau nhir chi dung lam nhien lieu) thanh cac hydrocacbon thom htiu ich, 
Xuc tac cho qua trinh nay thucmg dung la molipden mang tren zeolit axit, 
chii yeu la Mo/HZSM-5, dugc dieu che tir dung dich d4m dac amoni 
paramolypdat [(NH 4 ) 6 Mo 7 024l> dugc ng&m tarn tr 6 n zeolit a nhiet do 85°C 

sau do nung. Co the cho them cac chat kich hoat khac nhau de tang cUcmg 
hoat tinh xuc tac. Xuc tac dieu che dugc co dang Mo0 3 /HZSM-5. 

Phan ting chuyen hoa metan thanh benzen tren xuc tac Mo/HZSM'5 xay 
ra chu yiu a nhiet do cao (bang X. 1). 


Bang X.l. Chuyen hoa CH 4 th&nh QH* of cac nhiet do khdc nhau 


Nhiet dd (“C) 

06 chuy£n hoa 
cua CH 4 (%) 

Th&nh phan h6n hap (% trong lugng) 

c 6 h 6 

h 2 

ch 4 

527°C (800°K) 

2,5 

2 

0,5 

97,5 

763°C (1036°K) 

13,8 

11,2 

2,6 

86,2 

927°C (1200°K) 

40 

32,6 

7,4 

60 


Tir bang tren ta thiy ring, a nhiet d 6 thap (~500°C) mtic do chuyen boa 
hau nhu khong dang ke. 6 nhiet do cao (~900°C), d 6 chon loc benzen mcri 
dat dirge khoang 30%. 

Do chuyen hoa va do chon loc cua phan ting thdm hoa con phu thu 6 c 
vao ham lirgng Mo tren zeolit. Ngucri ta thiy ring, khi him lugng Mo la 4%, 
do chuyen hoa cua metan dat 6 % va do chon loc cua san phim chinh: benzen 
la 38%. Khi giam ham lugng Mo giam xudng con 2% cung a ap suit va nhiet 
do nhir xuc tac chtia 4% Mo (700°C, 1 at), thi do chuyen hoa cua CH 4 tang 
din 10%, con do chon loc thi tang manh (dat % 70%), (hinh X.l). 

Voi xuc tac Mo/HZSM-5, ngoai san phim chinh la benzen (70%), con co 
cac san ph£m phu khac nhu naphtalen, toluen, CO, hydrocacbon C 2 + C 3 . 
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Thdi gian, gicr 

Hlnh X.1 . Bp chuy^n ho2 CH 4 v£ d6 chon loc C 6 H 6 tr6n xuc tec 2% Mo/H2SM-5 d 700°C, 1 at 

Theo mot so cac tac gia khac, khi them kali vao xuc tac tren, dvrcri dang 
K 2 M 0 O 4 /ZSM- 5 ; phan urng thirc hipn or 800°C (1073°K) vcri ap siisft 1 at, thu dtforc 
dp chuy^n hoa metan: 13%, con dp chon loc benzen la 75% (hlnh X.2, X.3). 

D&c biet th£y rang, sir co m&t cua K co tac dung rut ng£n thai gian hoat 
hoa cua xuc tac: chuyen hoa cua CH4 va 66 chon loc cua CsH 6 dat cue dai ngay 

sau 10 d£n 15 phut diu cua phan ring (con tren cac xuc tac khac phai sau vai gidr). 
Cac kirn loai ki£m khac cung co tac dung tirorng tu va giam theo day K > Na > Li. 



40 80 120 160 200 

Ttidi gian, phut 

Hinh X.2. Chuyen ho£ metan tr£n K 2 Mo0 4 /ZSM-5 6c3c nhipt dp khac nhau 
1) b 923°K (650°C); 2) b 973°K (700°C); 3) b 1073°K (800°C) 
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Hinh X.3, B6 chon loc cOa cic sin pham trSn K 2 Mo0 4 /ZSM-5 
1) etylen C 2 H 4 ; 2) etan C 2 H 6 ; 3) benzen C 6 H 6 . 

Cac tac gia P. Meriaudeau, C. Naccache trong cac c6ng trinh nghifcn cuu 
cua minh da cho ring, n£u cho them chit kfch hoat vdri m6t him ltftfng nho 
cung lam thay d6i d6 chon loc cua benzen trong qua trinh thorn hoa metan 
(hinh X.4). 

Tu hinh X.4 cho thiy ring, viec b6 sung Pt, Pd, Cr deu din den ting d6 
chon loc cua benzen, trong do, th£m 0,6% Pt d6 chon loc ting manh nhit. 

Cung theo cac tac gia tr£n, ne'u thay zeolit HZSM-5 bang HZSM-22 thi 
hoat tfnh xuc tac tang manh (co the ting len 4 lin). D6 chon loc cua benzen 
co the dat tcri 83% sau 24 gift phan ting (bang X.2). 

Co th l cho ring, xuc tac Pt+Mo/HZSM-22 la xuc tac t<5t nh£t hien nay 
d6'i vcri phan ting therm hoa metan. 

ning cao tinh ning cua xuc tac Mo/HZSM-5, Linsheng Wang da cho 
them Co, Fe nhtr la m6t chit kfch hoat, dugc loai xuc tac mcri Co-Mo/HZSM- 
5, Fe-Mo/HZSM-5. Ngoii ra, 6ng con cho them CO vao h6n herp khi metan 
nguyen lieu, dieu do da din den tang kha nang on dinh cua xuc tac va tang 
dd chon loc cua benzen 16n tori 75 den 85%, con d6 chuyln hoa cua CH 4 la 

10 den 13% (hinh X.5). 
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Hinh X.4. 06 chon loc cua benzen tr6n c6c xuc tac 4% Mo/HZSM-5 
co cac chat kfch hoat khac nhau 


a) co them 0,6% Pt; 

b) co 0,6% Pd; 

c) kh6ng c6 chat kfch hoat; 
(miu de so s6nh) 


d) co th£m Ga (Al/Ga = 8,2); 

e) th£m 0,6% Pd; 0,6% Ni; 

f) th6m 0,6% W; 

g) them 0,6% Cr. 


Ban# X. 2 , Do chon loc san pham cua phan ting thorm hoa metan 


Xuc tac 

Th6i gian 
phcin ting 

06 chon loc 
C 6 H 6 , % 

06 chon loc 
naphtalen. % 

Coc, 

% 

4% Mo + 0,6% Pt 

8 

55 

13 

16 

H-ZSM-5 (Si/AI = 26) 

24 

65 

8 

15 

4% Mo + 0,6% Pt 

8 

78 

4 

5 

H-ZSM-22 (Si/AI = 15) 

24 

83 

3 

2 


X.2.2.2. Co che phan ting 

Co nhieu gia thiet ve co che phan ung thorn hoa metan. Bau tien, noi ve 
vai tro cua xuc tac, Lunsford J. H. va cong su cho ring: Mo 2 C la chat xuc tac 

cho phan ring, no duoc tao thanh trong giai doan dau khi Mo phan ung vdi 
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CH 4 cr 700°C. Ket qua phd tia X chi ra rang, Mo +6 ban dau (xuc tac mdi dieu 
che ra co dang M 0 O 3 /HZSM- 5 ) bi giam hoa tri xuong Mo, sau do tao thanh 
Mo 2 C (hlnh X-6). Trdn ph6 Rontgen xu£t hien vung pic dac trifng cho Mo 2 C. 



0 1000 2000 3000 4000 5000 6000 

Thai gian, phut 

Hinh X<5. Do chon loc cOa benzen trong phan Crng thorn ho£ metan 
tr£n xOc tSc Co-Mo/HZSM-5 c6 them CO 


Hlnh X.6. 

Pho XPS cua xuc t$c Mo/ZSM-5 
(xCf ly d 700°C) 

a) trong ddng khi 0 2 , 0,5 gicr 

b) trong CH 4l 10 phut 

c) trong CH 4) 30 phut 

d) trong CH 4l 2 gicf 

e) trong CH 4 ,10 gid. 



Nang luang, eV 
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Tir ket qua tr6n ph 6 cho th£y, diu ti£n chua c6 CH 4 , pic die trung cho 
Mo +6 rat manh, kh6ng co pic dac trung cua Mo 2 C. Khi tang din thcri gian trong 
dong khi CH 4 , cucmg dd pic dac trung cho Mo 2 C tang dan, pic cua Mo +6 mit 
dan. Co nghla la Mo +6 da bi£n d6i thanh Mc^C la trang thai xuc tac cho phan ufng. 

Di tao thanh benzen, theo tac gia Lunsford J. H., etylen (C 2 H4) la chit trung 
gian tao ra trong qua trinh nay; sau do oligome vong boa tao benzen: 

6CH 4 M ° 2C » ■ 3CjH 4 + 6H 2 —C*H* + 9H 2 

Giai doan oligome hoa duoc xuc tac bod cac t&m axit tr£n zeolit, chmh vi v&y 
ma Mo/HZSM-5 hoat d6ng nhir m6t xuc tac luong chire nang. 

M6t edng trinh nghifcn ciru khac cua P. Meriaudeau cho ring, C 2 H 2 la 
san pham trung gian cua phan ting chuy^n hoa metan tr£n xuc tac 
Mo 2 C/HZSM‘5. De tao thanh C 2 H 2 , ong gia thiet ring tr£n Mo 2 C, cac phin 
tu CH 4 bj tach hydro d£ tao thanh [CH 3 ], [CH 2 ], [CH], ma trong do dang 
trung gian [CH] la ph6 biin nhat, din din tao ra C 2 H 2 . Phin tu C 2 H 2 co th^ 
chuyen hoa theo hai hircmg: 

a. Trung hop true tiip tao benzen: 

3c,h 2 -► 

b. Ket hop vdi H 2 tao C 2 H 4 , r6i qua trinh xay ra nhu co che da n£u O tren. 

Tac gia A. Szoke lai cho ring, vdii xuc tac K 2 Mo0 4 /ZSM-5, buoc dau 
tien cua qua trinh chuyen hoi CH 4 co the la mdt qua trinh dehydro hoa co 
tac nhln oxy: 

CH 4 + [O] ► [CH 3 ] + [OH] 

2[OH] ► H 2 0 + [O] 

Hoac xay ra qua trinh tach mdt nguyen tu H trdn tim kim loai. 

CH 4 [CH 3 ] + [H] 

va sau do tiip tuc tach din H: 

[CH 3 ] [CH 2 ] + [H] 

[CH 2 ] i► [CH] + [H] 

[CH] ► C + H 

Sau khi tao thanh cac chit tren, xay ra phan ung cip ddi: 


170 



2[CH 2 ] -*—► C 2 H 4 
2[CH] ► C,H 2 

hoac 2[CH 3 ] -*—► c 2 h 6 -*—► c 2 h 4 + h 2 

c 2 h 4 va C 2 H 2 tiep tuc oligome vong hoa thu dugc benzen. 

X.2.3. Qua trinh therm hoa etan 

Qua trinh chuyln hoa etan thanh cac hydrocacbon thorn dircrc thtfc hidn 
tren xuc tac ltfdng chirc nhu Zn.Pd/H-ZSM-5. Ngtfdi ta thiy ring, neu do 
chuyen hoa vao khoang 50% thi co th £ dat hieu suit thorn la 30%. Cac; san 
phim thu dugc khi thorn hoa etan dirge thd hidn d bang X.3. 


Being X.3. Su ph&n bo hydrocacbon tham trong phan ling 
chuyen hoa etan trdn xiic tac Zn-Pd-ZSM-5 


06 chuyen hoi etan, % 

48,4 

Hidu suat hydrocacbon thorn, % 

28,9 

Phan b<5, %: 


Benzen 

52 

Toluen 

30 

Xylen + etyibenzen 

5 

Naphtalen 

12 

Cac foai khic 

1 


(*) Di6u kidn phin urng: T - 873°K; p-2 0 kPa. 


X.2A Qua trinh thorn hoa propan 

Trong qua trinh thorn hoa cac alcan nhe thi therm hoa propan la dd hon ca. 

Co chd' chuyen hoa propan da dirge nghien ciru trdn cac xuc tac khde 
nhau nhu: Ga 2 03/H-ZSM~5, ZnO/ZSM-5 hoic Pt. Me/ZSM-5. Ba loai xuc tac 

do rSt co hidu qua de chuyen hoa propan thanh hydrocacbon thorn. Bang X.4 
chi ra rang, thdm Ga 2 0 3 hoic ZnO cai thidn mot each ro rdt hoat tinh va d6 
chon loc cua xuc tac. 

Co th^ bi^u didn co ch£ phan ting thorn hoa propan bing cac giai doan 
sau dtiy. 
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Giai Joan 1: Hoat hoa propan: 

ch 4 + ch 3 -ch 2 + 

CjH 6 + 3H + 

CH 3 -CH 2 + -► 0»H 4 + H + 

Nhu vay, giai doan din tien la hoar hoa propan, tao ra propylen, etylen, 
hydro va metan. Do do co sir m£t mat mot ph&n propan thanh metan ngay a 
giai doan dau tien. 

Giai doan dehydro hoa d tren cung co th^ dtfcfc thirc hien tren trung tam 
kim loai (Zn, Ga, Pt). 

Giai Joan 2: Alkyl hoa: 


C3«« 


+ H 


Chh—CH 0 —CH, 

3 I 
H 


CH 2 =CH-CH 3 + H + 


+ C,H. 

ch 3 -ch-ch 3 - 3 V 
ch 3 - ch-ch,- ch-ch 3 

I 

ch 3 


Giai doan 3: Dong vong va dich chuyen hydro: 



Tong cdng: 2C 3 H 6 + 3C 2 H 4 -► C 6 H* + 3C 2 H 6 

M6i mot ph&n tir tirong ring ba phan tur alcan. 


M6t phan ring nhir th& co kha nang xay ra tren b£t ky m6t axit rin nao. 
Nhirng rd rang, do nhiet dd cao, sir c6'c hoa se xay ra nhanh. Chi co tren xuc 
tac zeolit co mao quan trnng binh nhn ZSM-5, phan ufng mdi co the xay ra ma 
khong bi m£t hoat tinh mot each nhanh chong. Nhirng cung phai tai sinh xuc 
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tac mot each thnong xuyen. 

Nguai ta da churng minh r^ng, dehydro hoa propan thanh propen co do 
chon loc cao tr£n Ga 2 03/HZSM-5. 

Cac nghien cihi chinh xac hon da cho phep lam sang to dac tinh cua xuc 
tac lircrng chufc cua giai doan chuy£n hoa propan nhtf sau: 

• Tr£n xuc tac axit, giai doan ket hop H + la quyet djnh. 

• Tren Ga 2 0 3 , six tach H 2 la giai doan quyet dinh. 

• Tren Ga 2 0 3 /H-ZSM-5 thi: 

Ga 2 0 3 /HZ + C 3 H 8 -► C 3 H 7 + H' 

O-Ga-O-FTZSM-5 

J ^ + ^2 

C 3 H 6 + Ga 2 0 3 /HZSM-5^- C 3 H 7 + + O-Ga-O-ZSM-5 


Six dung xuc tac lirdng chu'c nang g6m mot axit (FC), mot oxyt Ga 2 0 3 , 
cho phep rut ngdn cac giai doan cham cua phan ling. 


Bang X.4. Chuy£n hoa propan tren xuc tac zeolit 


C6c thdng s 6 


Xuc tic 



H-2SM-5 

Zn-ZSM-5 

Ga-ZSM-5 

06 chuyln hoa propan, % 

56,3 

72,5 

85,5 

Hieu suat hydrocacbon thorn, % 

16,9 

36,1 

61,7 

Ph6n bo sin pham, % 

-CH 4 + C 2 H 6 

43,0 

42,3 

22,7 

• c 2 h 4 + CjH 6 + c 4 h 8 

21,8 

7,0 

4,4 

-c 4 h 10 

4,1 

0,7 

0,4 

-Cs 

1,1 

0,1 

0,4 

- Hydocacbon thorn 

30,0 

49,9 

72,1 

Phan b6 hydrocacbon thorn 
- Benzen 

25,4 

42,2 

40,2 

- Toluen 

46,2 

36,8 

40,2 

- Xylen + etyiben2en 

26,0 

14,1 

12,6 

■ Cq 

2,4 

6,9 

6,5 


(*) Dieu kien ph^n irng: T = 823°K; p = 101 kPa 
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X.2.5. Qua trinh thorn hoa /a-butan va z'zo-butan 

Phan ling thorn hoa butan thircmg dirge thtfc hien trdn xuc tac ludng chtfc 
nhir Zn-ZSM-5. Do chon loc cua hydrocacbon thorn thuong kh6ng cao, chi 
khoang 20 ddn 25% (hinh X.7 va X.8). N£u chi co xuc tac axit thi hidu qua 
cua qua trinh lai cang th£p, do v&y phan ling nay ft co y nghTa. 

X.2.6. Qua trinh tham hoa pentan va n -hexan 

Thom hoa pentan va zi-hexan thircmg thuc hien trdn xiic tac H-ZSM-5. 
Trong phan ring nay, sir phan b 6 san pham phu thuoc nhieu vao thofi gian tiep 
xuc. Ham lugng hydrocacbon thorn thu dirge khoang gan 50% (hinh X.9). 



Hinh X.7. 06 chon loc s2n phlm 
phu thu6c v&o d6 chuy^n ho6 n-butan 
trdn 2n-2SM-5 


Hinh X.8. 06 chon loc san pham 
phu thuoc vao 66 chuyen hoa 
/zo-butan trdn 2n-2SM-5 


(773°K vd 34,2 kPa) 


(773°K, 8 kPa) 
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Hlnh X.9. 

Anh hiring cua thdi gian tilp xCic din <J6 chuyln hod vd hidu suit 
hydrocacbon trong phdn tirng chuyln hod n-hexan trdn H-ZSM-5. 

Di6u kidri phdn ting: T = 773°K, p = 101 kPa. 
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Chaang XI 

QUA TRINH PHA TRON TAO sAn PHAM 

XI.l. V NGHlA 

Ngay nay, hdu hdt cac san pham ddu mo d£u la pha trdn, chur khdng thd 
lay true tid'p tir mdt qua tr'mh nao dd. Pha trdn nham nhidu muc dich khac 
nhau 

- Pha chd nham lam tang mdt s 6 tmh chdt cua san phdm cu<5i nhir: ap 
suat hoi bao hoa, tri s6 octan, ty trong, dd nhdt, chi s6 dd nhdt... nham dap 
ting tidu chudn v6 chi tidu ky thu^it vd thod man chdt luqng cua san phdm. 

- L&m ting su linh hoat cua hd thdng lqi nhudn thu duqc tir nha mdy loc 
ddu: trong nha mtiy loc ddu san xudt ra ede san phdm trung gian co sd. Tir 
ede san phdm ndy cd th£ trdn ldn vdi nhau tao thdnh cac san pham cudi co 
tinh chdt khac nhau. Muc dich cung la d6 sir dung nhting thanh phdn co sdn 
d6 tao ra san phdm vdi chi phi tdi thi£u va lqi nhudn tdi da. Vi du mot nha 
may loc ddu edng sudt trung binh cd thd bdn ra 1 ty galon xang mdi nam, 
n£u titft kidm 1% cent cho mdi galon thi kd't qua la lqi nhudn tang thdm mdi 
ndm se vdo khoang 100.00 USD. 

- Hidn nay, cac nhd may loc ddu ddu sir dung day chuydn didu khi£n tu 
ddng bang mdy tmh di pha chd'. Cach pha chd nay goi la pha che tuyen tinh. 
May tmh sir dung cac chucmg trinh tuydn tinh dd tdi uu hoa didu kien pha 
trdn d£ lua chon ede thanh phdn pha trdn nham san xudt ra cac san phdm vdri 
thi tich theo ydu cdu va chi phi thdp nhdt. 

- Cdc san phdm thudng duqc pha trdn dd Id: xang, nhidn lidu phan luc, 
nhidn lidu didzen, ddu tai nhidt, ddu nhdn. Trong ede san phdm trdn, xang va 
ddu nhdn la hai loai duqc pha chd' phd bidn nhdt 

XL2. PHA TR0N TAO XANG 

Pha chd tao xang nham ndng cao tri sd octan, didu chinh ap sudt hoi bao 
hoa, ngoai ra con dieu chinh mdt sd cac tinh chat khac nhu ty trong, do 
nhdt... 
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XI.2.1. Pha Iron de tang tri so octan 

De tang tri s 6 octan, ngubi ta thirang pha trOn vao xang cac thanh phdn 
cao octan nhu alkylat, izomerat, polymerat, butan, cac hydrocacbon thorn 
ri£ng le... Ngoai ra c6n co ihi pha them phu gia. trdnh 0 nhi&m m6i 
trudng, ngay nay cac loai phu gia hay su dung la cac chdt oxygen: metanol, 
etanol, MTBE, MTBA... 

Phuong phap pha ch£ dupe chuc hien tuy£n tlnh va dua theo c6ng thuc 
B,(ON),= 

i=l 

trong do: B t - tOng hkm lupng xang pha tr6n; 

(ON), - tri s 6 octan yfcu cdu; 

B, - ham lupng cdu tu i; 

(ON), - tri s 6 octan cua cdu tu i. 

Ngucri ta xac dinh tri s 6 octan thu dupe bang phuong phap thu nghiem 
dong co mOt xylanh CFR. 

XI.2.2. Pha tr6n de dieu chinh ap sudt hoi bao hok 

Trong nhi6u trudng hop, xang thu dupe tir ede qud trinh loc ddu la xang 
nkng, co ap sudt hoi bao hok nho (vf du 6i6n hinh lk xang reforming xuc 
tac). De khac phuc nhupc 6\im nay, ngudi ta thudng pha them ede phdn nhe 
vao d£ tang ap sudt hoi bao hok, dam bao chi ti6u vd phdn cdt phan doan d£ 
co the khoi dong dOng co d dieu kien ngu6i. Cdc thanh phdn nhe di pha trdn 
thudng la condensat da dupe i 2 ome hod, izomerat tif naphta nhe. Tuy theo 
tmh chdt cua xdng gtfc ban ddu vk yeu cdu vd dp sudt hoi bao hoa cua san 
phdm cudi mk ty le pha trOn se khac nhau. 

Mpt phuong phap khac hay su dung vk rdt c6 hieu qua 66 la pha trdn 
them n-butan vdi phdn doan c6 nhiet dp sdi 193°C di tao cho xdng co ap 
sudt hoi bao hoa (RVP) dat y6u cdu. Lupng / 2 -butan edn dung dupe tmh theo 
c6ng thu*c sau: 

M ( . (RVP) l= XMi.(RVP)i 

i-1 

trong do: M, - tdng lupng mol pha trdn; 

(RVP), - ap sudt hoi bao hoa Ried cua san phdm, Psi; 
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- s 6 mol ciia cdu tii i; 

(RVP)i - dp sudt hoi bao hod cua cdu tu i. 

VI du; RVP y£u cdu: 10 Psi 
n-butan: MW = 58 
RVP = 52 

Luong n-butan cdn dhng Id : 

(2,17g).(5,38) + M.52 = (2,17g + M„_ bulan ) . 10 
11,723 + 52,0M - 21,79 + 10M 
42.0M = 10,067 

M*_butan = 240 mo1 

BPD lb/hr MW mol/hr 
n-Butan 1,64 13,92 58 240 

Tdng 10 Psi RVP cua xdng = 21 + 1,64 = 22,64 

Theo thuy£t, d6 pha trdn san phdm c6 RVP dat y£u cdu cdn phai bi£t 
khtfi luong phdn tir (KLPT) trung blnh cua cdc thdnh phdn. Mac du c6 nhidu 
cdch di tlnh todn KLPT trung binh nhu dua vdo nhiet d6 sdi, trong luong 
ri£ng vd hang s<5 dac trung K, nhimg phuong phdp thuc nghi£m cua cOng ty 
Chevron Id thudn tifcn hon ca. Chi s<5 dp sudt hoi pha tr6n (VPBI) phu thu6c 
vdo RVP cua cac dbng nguyfcn lieu pha tr6n. RVP cua h6n hop tao thdnh sau 
pha tr6n c6 thd tlnh gdn dting bang tdng thd tich cdc thdnh phdn pha tr6n vdi 
VPBI cdc thdnh phdn d6. Phuong trlnh nhu sau 

RVP hhphatr . n = EViCVPBDi 

Trong trudrng hop thd tfch butan pha tr6n dd dat RVP thoa man y£u cdu 
dinh trudrc se ducfc xdc dinh theo phuong trlnh sau: 

A(VPBI) a + B(VPBl) b -* W(VPBI) w = (Y + W) (VPBI) m 

trong d6: A - luong cdu tir a; 

W - luong n-butan. 

Y = A + B + C + ... -► Luong cdc cdu tir c6n lai, trfir n-butan 

(VPBI) m Id VPBI tuong ting v6i RVP y£u cdu. 

VI du: Cdn RVP Id 10 Psi thi (VPBI) m = 17,8 
17,8(21+ W) = 174,070 + 138W 
. (138 - 17,8)W = 373,8 - 174,070 
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120,2W = 199,730 
W = 1,660 bbl butan y£u c£u. 

Tdng luong xang c6 RVP 10 Psi la 21 + 1,66 - 22,66 BPCD. 

Mac dll k£t qua n&y c 6 sai s 6 so v6i k£t qua 6 vf du tr6n (22,64) nfuing 
v£n ch£p nh&n duqc trong di£u kiOn hoat d6ng binh thuomg cua nh£ m£y Ioc d£u. 

C6 thd tham khao cac thOng s6 cua th£nh ph£n pha tr6n xang d bang 
XI. 1. 


Bang XI.L Tfnh ch£t cua c£c c£u tur pha tr6n xang 


TT 

Thanh phln 

RVP, Psi 

MON 

RON 

°APf 

1 

>-c< 

71,0 

92,0 

93,0 


2 

n-C 4 

52,0 

92,0 

93,0 


3 

/“Cs 

19,4 

90,8 

93,2 


4 

n-C 5 

14,7 

72,4 

71,5 


5 


6,4 

78,4 

79,2 


6 


11,1 

61,6 

66,4 

78,6 


Xang nhe izomerat 

13,5 

81.1 

83,0 

80,4 

8 

XSng nSng- 

1.0 

58,7 

62,3 

48,2 

9 

Hydrocrakat C 5 ^ C Q 

15,5 

85,5 

89,2 

86,4 

10 

Hydrocrakat 190 + 250°F 

1.7 

75,6 

79,0 

55,5 

11 

Hydrocrakat n£ng 

1.1 

67,3 

67,6 

49,0 

12 

Xang c<5c ho£ 

3,6 

60,2 

67,2 

57,2 

13 

Xing cracking nhtet C s + 

1,1 

68,1 

76,8 

55,1 

14 

Xang FCC 200 300°F 

1,4 

77,1 

92,1 

49,5 

15 

Reformat, 94 RON 

2,8 

84,4 

94,0 

45,8 

16 

Reformat, 98 RON 

2,2 

86,5 

98,0 

43,1 

17 

Reformat, 100 RON 

3,2 

88,2 

100,0 

41,2 

18 

Alkylat, C 4 = 

4,6 

95,9 

97,3 

70,3 

19 

Alkylat, C 5 s 

1,0 

88,8 

89,7 


20 

Polymerat 

8,7 

84,0 

96.9 

59,5 

21 

Aromatic 

1,1 

94,0 

107,0 
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XI.2.3. Nguyen lieu de pha trdn 

Nguyen lieu dd pha ch£ xAng bao g6m phan doan xang gdc nAo d6 vA 
cac thanh phAn pha trdn, trong d6 c6 phu gia. DAu tien phai bi£t duoc tri stf 
octan theo yeu cAu cAn pha chd, sau do tinh toan luqng nguydn lieu cAn thidt 
dd pha chd thanh xang co. CAc chAt trong thanh phAn pha chd thtrong la: 
reformat, FCC gasoline, hydrocrackat, polymerat, izomerat, alkylat. NgoAi ra 
c6n c6 n-butan, cac phu gia oxygen nhu etanol, metanol, MTBE... n-butan 
cho vAo ngoai tAc dung didu chinh Ap suAt hoi bao h6a, n6 c6n d6ng g6p 
dang kd vao viec tang tri s6 octan cua xang thu duoc. 

XL3. PHA TR0N TAO NHlfeN LI$U PHAN LUC VA DlfcZEN 

XI.3.1. Muc dich 

Phan doan kerosen vA phan doan gasoil nhe chung cAt tu dAu the thftng 
thudng da dap ting yeu ciu vd chidu cao ngon lira khOng khdi va tri sd xetan 
dd sin xuAt nhien lieu phan luc, dAu hoa din dung vA nhien lieu diezen. Tuy 
nhien, dd c6 san phAm thuong phAm, c6n nhidu c£c chi tieu khAc cAn didu 
chinh, ch&ng han nhu thanh phAn cAt phan doan, ty trong, d6 nhot, kha nang 
chOng oxy hoi, kha nang chdng rich dien... Vi vAy viec pha tr0n la rAt cAn 
thidt. Ddi vtfi nhien lieu diezen, ngoai cAc muc dich trdn, viec pha trdn con 
nhAm dip ting tieu chuAn vd luu huynh cua nhien lieu. 

XL3.2. Nguydn lieu 

a - Nhien liiu phan luc 

Nhien lieu phan luc duoc pha ch£ tir cac ngudn nguyen lieu sau: 

- Phan doan kerosen thu tir thap chung cAt khi quydn da xu ly hydro; 

- Phan doan naphta nang ( 350 + 400°F) tir thap chung cAt khi quydn; 

- Phan doan nhien lieu phan luc (400 + 525°F) tit qua trinh hydrocracking; 

- Cac loai phu gia khac nhau, trong d6 c6 phu gia chdng rich dien, phu 
gia chdng tac d6ng ctia vi sinh vat. 

Cac thanh phAn tren vA phu gia duoc tmh toAn m6t each chi tidt rdi dirqc 
pha chd true tuydn dd tao ra san phAm yeu cAu. 

b - Nhiin lieu diezen 

- Phan doan gasoil nhe tir thAp chung cat khi quydn da xti ly luu hu$mh 
bang hydro; 
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- Phan doan didzen tCr qua trinh hydrocracking; 

- Phan doan gasoil nhe, san pham phu tu qu£ trinh cracking xiic tac; 

- Phan doan difczen thu cap thu duoc tir nhiet phan din nhdn thai; 

- Cac loai phu gia, trong d6 co phu gia tang tri s 6 xetan, phu gia giam 
khoi thai den, phu gia chdng tao can trong dOng co, phu gia phan tan... 

Trong ca hai loai san pham tr6n (nhien lieu phan luc va nhien lieu 
didzen) can phai chu y d£n ham luong aromatic va ham luong ltiu huynh sao 
cho dam bao chi tieu cho phep. Ddi vbi phan doan diezen thti c£p, bang 
phuong phap xir ly hydro (hydrotreating) c<5 th£ giam him luong luu huynh 
xudng dubi 0,05%, giam olefin vi aromatic va ting di£m anilin d£n 89°C. 

XL4. PHA TRON TAO DAU NHCJN 

XL4.1. Muc dich 

Diu b6i tron dOng ca goi tat la diu nhdn, la san phim dien hinh tao ra 
do qui trinh pha trOn. Vbi nguy6n lieu ban diu \k dau gdc duoc xir dac 
biet d£ dat duoc chit luong theo ytu c5u, thudng phai pha them cic loai phu 
gia khic nhau d£ tao ra hoac tang cudng cic tfnh chat mong mudn. Trudc 
day, khi edng nghiep din mo chua phat tri£n, ngubi ta co the su dung true 
tiep diu gdc, tham chf dau thuc v4t d£ bdi tron. Tuy nhien tfnh ch£t cua n6 
se nhanh chdng suy giam bidn ddi. Dd khic phuc van d 6 nay va tang 
cubng kha ning b6i tron, thubng phai pha them cac tMnh ph&n khac nhu cic 
c£u tu co dd nhbt cao, mdt hay nhidu loai phu gia v.v... Dd xac dinh dung 
chung loai phu gia, Mm luong ci c chit pha chi, cin phai xuit phat tu c&c 
chi tieu ch&'t luong cin phai c6 cua din nhbn nhu: dd nhdt, chi sd dd nhbt, 
kha nang chdng oxy hoa, didm chop ch£y, dd axit... ma se duoc xem xet b 
phin dudi day. 

XI.4.2.Cac chi tieu chit luong cua diu nhbn cin dat 

De pha chd tao din nhbn thuong pMm, can phai dua v^o ede chi tieu cin 
co cua nd dd tmh todn luong cac thanh phdn pha chd. Thdng thubng la cac 
chi tieu chmh c£n phai dat la: dd nhbt, chi sd dd nhdt, kha nang chdng oxy 
hoa, didm chay, diem chbp chdy, nhiet dd sdi dd axit v.v... Cac chi tieu do 
cin duoc ki£m tra true tuydn di di6u chinh kip thdi luong chat pha che. 
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a- Dd nh&t 

Li die trung quan trong nh£t cua d£u nhdn, 1£ dai lupng do luc can ndi 
tai cua n6 vdi ddng chay. Dd nhdt cang cao thi d£u cang die va Idp mang 
d£u bdm vao bd mat cing d£y. Phu thupc vio muc dfch sir dung ma ldp ming 
d£u phai mong v£ chay tu do hay diy v£ cd stic can chay ldn. Tir mdt loai 
d£u thd cho trude, ph&n doan c6 didm sdi cing cao thl cd dd nhdt cang cao. 
Vi viy, 66 nhdt cua hdn hpp nguydn lieu cd thd chon bdi phin doan chung 
c£t. 

b - Chi s6 dd nh&t 

Su thay d6i 66 nhdt theo nhiet dd dupe thd hien qua chi s 6 dd nhdt VI 
cua diu. Chi s 6 66 nhdt cang cao, su thay ddi dd nhdt theo nhiet dd cang ft. 
Chi s 6 dp nhdt cua d£u tu nhien thay ddi theo thinh ph£n ciia d£u th6. Chi s 6 
66 nhdt c6 gia tri am v£ bang khdng vdi d£u th6 naphtenic va c6 gia tri 
khoang 100 vdi d£u thd tir ho parafinic. Dlu dupe xu die biet vi chtia phu 
gia cd thd cd chi sP dp nhdt 130 v£ cao han. Phu gia nhu polyizobutylen v£ 
polymetacrylic thudng dupe trdn l£n vdi nguyen lieu \k dAu nhdn g<5c 66 tang 
chi s 6 dp nhdt cho d£u nhdn. D£u nhdn dpng ca phai tao thAnh ldp du mong 
d nhiet dp thAp dd khdi dpng va dii nhdt 66 dpng ca lam viec d nhiet dp cao 
(80 -f- 120°C) 

c- Diim chay mem 

Nhiet dp thAp nh£t (cd thi tang them 3°C) tai dd quan sAt dupe d£u chay 
mdm trong didu kien thf nghiem tieu chuin. DPi vdi d£u dpng ca, nhiet dp 
chay mdm thAp rAt quan trong 66 khdi ddng dd dang va dd d£u cd du dp nhdt 
edn thie't trong nhtrng ngAy trdi lanh. Ngudi ta chia ra hai loai didm chay 
mdm: didm chay mdm nhdt vA didm chay sAp. Didm chAy nhdt dat dupe tif tir 
khi nhiet dp ha thAp han va dp nhdt cua ddu tang ddn khi nd khdng chay 
dupe trong didu kien thf nghiem tidu chudn. Didm chay sAp xuAt hien dpt 
ngpt khi nhung tinh thd sAp cia parafin kdt tua tir dung dich vA dac lai. Phu 
gia tac ddng tdi tinh ch£t cua tinh thd s£p cd th^ dupe sir dung 66 ha tha'p 
di^m chay cua d£u parafinic. 

Khd ndng chting oxy hod 

Nhiet dd cao trong qua trinh van h£nh cua ddng ca d<5t trong se l£m tang 
tPc dd oxy ho£ cua ddu dpng co. Didu nky dac biet dung vdi d£u trong 
pitston, nai mk nhiet dd cd thd len tdi 500 + 700°F (260 + 400°C). Qua trinh 
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oxy hoA gay nfcn su hinh thAnh c 6c vA chAt asphantic tir d£u parafinic vA can 
diu tOr d£u gdc naphtenic. Phu gia chdng oxy hoA nhu cAc chAt dang phenol, 
kem dithiophosphat dugc trOn vAo d£u 66 ngan chan quA trlnh oxy hoA vA 
anh hucrng cua n6. 

e- Biim chdp chdy 

Di6m chdrp chAy cua dAu ft quan trong vdi hoat d6ng cua d6ng co vA 
dugc dhng chu y£u 66 x£c dinh thAnh ph£n hydrocacbon 66 bay hoi trong 
d£u. C6 th£ su dung di£m chdp chay 66 phAn bi£t hai loai dAu chng co 66 
nhdt trung binh, nhimg dugc tao thAnh tit hai cAch khAc nhau: Cach 1: Pha 
tr6n d£u c6 d6 nhdt ldn vA d£u c6 d6 nhdt b6; cAch 2: l£y d£u tOr phAn 
doan c6 d6 nhdt trung binh. Di£m chdp chdy thAp cho bieTt c6 su bay hcri 
hydrocacbon nhi£u trong quA trlnh sir dung. Di6m chdp chay li£n quan 66 n 
su bao quan t6n chtfa d£u trong cic di£u ki6n nhAt dinh. 

/- A Jhiet do sdi 

Vdi m6t loai d£u tho cho trudc thi nhifct d6 s6i cAng cao, khtfi lugng 
phAn tir cua cac thAnh phAn trong phAn doan d6 cAng ldn va d6 nhdt cang 
ldn. Khoang nhifit d6 s6i vA 66 nhdt cua mOt phAn doan 1A nhAn td 16n nh£t 
trong viAc chon h6n hop nguyfcn li6u din nhdn trong chung cAt chAn kh6ng. 

g- Do axit 

Su an m6n kim loai phu thuOc ldn vAo su tAn c6ng cua axit vAo n6. 
Nhiing axit huu co dugc hlnh thAnh tur su oxy ho i hydrocacbon cua d£u trong 
diAu kifcn v^n hAnh cua dCng co vA do axit sinh ra trong quA trlnh ch£y. DAu 
nhbn d6ng co c6 chura cic chit d£m (hay phu gia) 66 trung hoA cic axit gay 
an m6n. Th6ng thudng phu gia phAn tAn vA phu gia t£y rura cung c6 chua 
nhGng chit ki£m 66 trung hoA cAc axit d6c hai. H6n hgp nguy£n li£u din 
nhdn tu d£u thd parafinic c6 tinh 6n dinh nhi6t vA d6 b^n oxy hoA tdt, 66 axit 
thAo hon so vdi dAu nhbn th dSu thfl naphtenic. Chi s 6 trung tlnh dugc sur 
dung 66 do d6 axit huu co trong dAu. Chi s6 nAy cAng cao thl d6 axit cang 
16n. 


XL4.3. C6ng doan san xuAt diu nh6n g6c 

DAy c6ng doan quan trong nhAt trong san xuAt dAu bdi tron, n6 quyft 
dinh tmh chAt s\i dung cua ddu nh&n. Sau khi chung cAt diu th6 6 ap suAt 
thu^ng d6 thu cAc san phim trAng, cAn c6n lai (goi 1A cAn mazut) dugc chung 
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tiep trong chan khOng (ap suit tfr 10 ^ 40 mm Hg) se thu dupe cac phan doan 
dau nhon khac nhau, tu dSu nhon nhe, d£u nhcfn trung d£n d£u nhcin nang 
tuy theo muc dfch sir dung. Cac phan doan thu dupe cin phai xu ly 66 tich 
cac thanh ph£n khbng co Ipi nhu nhua, asphanten, hydrocacbon thorn da 
vong, sap, luu huynh, nita v.v... Cac qua trinh xir \</ nham thay d6i cac tinh 
chat sau: 

* Giam xu hudng tao can cacbon -► Khir asphaten bang dung m6i 

* Tang cixfrng chi s<5 66 nhdt —-► Chi£t bang dung m6i, hydrocracking 

* Ha th£p 6iim vin due va di£m chay mem—► Loai sap bang dung moi 

* Cai thi£n mau sac va tinh khang oxy hoa: Tach tap chat cua d£u th6 
bang hydro, xir ly bang daft set 

* Ha th£p 66 axit huu co —► Xir ly bang hydro, xu ly bang d£t set 

Mac du c6 nhung tac dung chmh cua qua trinh xu 1^ nhu da n6u, cung 
co nhifrig anh huemg thur cap kern theo. Chang han, tac dung chfnh cua qua 
trinh tach sap bang dung m6i la 66 ha thap di£m vin due va di4m chay m£m 
cua d£u, nhung qud trinh nay cung lam giam nhe chi s6 d6 nhdt cua ddu. Vi 
ly do kinh t£, chudi xu ly thubng dupe sap x£p nhu sau; Tach asphan, chiet 
bang dung m6i, tach sap, xu ly cudi (hydrocracking). 

a- Tdch asphan bhng propan 

Propan co tinh chat dac biet la trong khoang nhi£t 66 tu 100 d£n 206°F 
(40 d£n 96,8°C) asphanten va nhua hiu h£t d£u kh6ng tan trong propan, con 
hydrocacbon thi hdu nhu tan hoan toan. Lpi dung tinh cha't nay, ngudi ta 
thudng lay 4 66n 8 phdn th£ tich cua propan trdn v6i 1 ph£n thi tich dau. 
Ddu cang nang thi ty \6 propan/ddu cang phai ldn. H6n hop nay cho vao thdp 
trich ly ngupc dong. Phdn nhua, asphanten kh6ng tan trong propan dupe tdeh 
rifcng. Cdc c£u tu ddu nhdn se tan vao propan, cho bay hai propan se thu 
dupe ddu nhdn sach. 

b- Trich ly bang dung moi 

Phuong phdp trich ly bang dung m6i thudng sir dung 66 tach cac chat 
nhu hydrocacbon thorn da vdng, nhua, asphanten. Co ba loai dung m6i hay 
dupe su dung, d6 la: Phenol, furfurol, Ai-metylpirolidon (NMP). Muc dich 
cua trich ly la tang cudng chi sd 66 nhdt, giam khuynh hudng tao can 
cacbon, cai thifcn mau ciia ddu: lam cho ddu c6 mau sang hon. Ban chat cua 
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phuong phap la dung mdi hoa tan cic ciu tur cin tach loai, nhung khdng hoa 
tan diu nhdn. 

* Su dung dung mdi furfurol 

Dung mdi furfurol co dd hoa tan chon loc cung kha cao, dat ti£n, va ft 
ddc hai hon phenol. Thong thudng chon ty id furfurol/ diu tit 2,1/1 din 4,5/1 
cho nguydn lidu la diu nhe hay diu ning. Do furfurol dd bj oxy hoa ndn khi 
tro thudng dupe six dung trong hd ihtfng d£ lam giam qua trlnh oxy hoi va 
polyme hoa. Qua trlnh tach dupe thuc hidn trong thid't bi ngupc dong giua 
diu va furfurol. Nhidt dd lam vide cua Chip trich ly dao ddng tir 30°C dd'n 
60°C tur dinh tdi diy. Diu c6 dd nhdt cing ldn thl nhidt dd cing phai cao. 
Dung mdi furfurol dupe tai sinh sau mdi giai doan. Lupng furfurol mit mat 
chi khoang it hon 0,2% KL. 

* Sii dung dung mdi phenol 

Dung mdi phenol co hoat tinh hoi tan chon loc cao, re tidn, nhung ddc 
hai. Do viy qui trlnh trich ly phai dupe thuc hidn trong hd thdng tuin hoan 
km. Trich ly bing phenol cling gidng nhu furfurol, nhung vide thu h6i 
phenol di han furfurol. Cic thdng s 6 edng nghd cua qui trlnh trich ly bing 
phenol li: Qui trlnh thuc hidn trong thip trich ly dla ddm hoic 16. Ty Id 
phenol/diu tit 1,1/1 ddn 2,5/1 phu thude vao dd nhdt cua nguydn lidu diu 
g6c. Dp nhdt cua diu cing cao thl lupng phenol cing nhidu. Phenol co die 
diim la c6 thd hoi tan mdt lupng nh6 parafin, naphten; vi viy ngudi ta 
thudng them nude tir 3 ddn. 8% d& han chi su hoi tan dd. Ty Id phenol mit 
mat khoang tir 0,02% ddn 0,04%. 

* Su dung dung mdi NMP 

Dung mdi nay c6 hoat tinh cao d6 tich them da vong vi cac chit c6 cue. 
Phucrng phap dung NMP di thay thd' cho phenol do vin dd an toin vdi sire 
khoe vi mdi trucrng khi sir dung phenol. NMP c6 tinh chit khac so vdi 
phenol nhu: Nhidt dp sdi cao hem (22°C), nhidt dd chop chiy thip hon 
(64°C), hoi tan hoan toin trong nude, khdng cd didm ding phi vdi nude, dd 
nhdt thip hon 69% so vdi phenol. Lupng NMP thu h6i dupe nhidu hem phenol. 
Him lupng mit mit chi vio khoang 20% ddn 50% lupng phenol mit mit. 

c- Tdeh sdp 

Tit ca cac nguydn lidu san xuit diu nhdn tr it diu thd naphtenic, phai 
dupe tach sap, n£u khdng no se khdng chay dupe d nhidt dd mong mud'n. 
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TAch sap la quA trinh quan trong va kh 6 khan trong quA trinh san xuAt dAu 
nhdn. C6 hai phurang phap ngAy nay dupe su dung. M6t phuang phAp su 
dung qua trinh lAm lanh d6 k£t tinh sap vA dung m6i hoA tan phAn dAu d£ ioc 
$Ap ra khoi dAu. Phuang phap thu hai 1A sir dung quA trinh hydrocracking d£ 
bh gAy cAc phAn tu sAp thAnh hydrocacbon nhe. C6 hai dung m6i chinh dupe 
su dung trong quA trinh tAch sap bang dung mdt, do 1A xeton va propan. 
Ngoai ra con su dung h6n hpp nhu metyl etyl xeton (MEX) vai toluen. Dung 
m6\ c6 vai trb pha loang cho phAn doan dSu c6 khdi lupng phAn t\x \6n 
lAm giam dp nhdt cua h6n hpp vA lAm cho quA trinh bam, loc d£ dAng han. 
Khoang 85% dung m6i dupe s£r dung 1A xeton vA 15% dupe su dung 1A 
propan. C6 thi tham khao uu nhupc di£m cua cAc dung m6i xeton vA propan 
theo cac s6 lieu sau: 

* Propan 

- Ph 6 bi£n, re va d§ thu hdi han. 

* LAm lanh true ti£p dupe thuc hien bang hai dung m6i do do giam chi 
phi dAu tu vA bao dudng b£ mat lAm lanh. 

- Ty le loc cao c6 th£ dat dupe do propan c6 dp nhdt th£p cr nhiet dp t&i 
th£p. 

* Loai asphaten vA resin trong nguyfcn lieu. 

- Chenh 16ch nhiet dp Ian giua nhiet dp loc vA nhiet dp chay mem cua 
dAu thuang phAm (ti* 15°C d£fn 25°C). 

* Xeton 

- ft chenh lech nhiet dp giua nhiet dp loc vA nhiet dp chAy m6m cua dAu 
tAch sap (tu 5°C d£n 10°C). 

- Nhiet dp chay mPm thAp han. 

- Thu h6i dupe phAn 16n nhiet lupng nhb trao d6i nhiet. 

- ft cAn lam lanh han. 

- Yeu cAu lAm lanh nhanh. 

- Ty le loc t<5t nhung kem han propan. 

Sau dAy la cac dAc trung cua quA trinh tAch sAp bAng cAc dung m6i khac 
nhau. 
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* Tach sap bang xeton 

Phuang phdp rdng rai dugc su dung h6n hop MEK-toluen. Tru6c day 
ngudi ta sir dung MEK-benzen, tuy nhi6n do sir d6c hai cua benzen ma ngay 
nay khdng su dung h6n hop nay nffa. Dung m6i dugc tr6n vdi nguydn lidu r6i 
ha nhidt d6 xudng gidri han cdn thi£t, th6ng thucrng 1 a -21 a C. Bhn sdp dugc 
cho vao thung quay d£ tdch tinh thi sap. Sau do dung mdi dugc thu h6i ti i 
nude loc va sap bang each gia nhidt vd giai doan ti£p theo la chung hai nu6c. 
Ddu da dugc tdch sdp phai qua c6ng doan cu6i eftng d& cai thidn mau ske va 
6n dinh mau. 

* Tach sap bangpropan 

Khac vdi tdch sap bang xeton, propan Vila la chdt hoa tan vtra la chdt 
lam lanh true ti£p. No hoa tan pha ddu, vl vdy no cf trang thai long va dong 
vai tro chdt mang trung gian sau khi sdp kd't tinh. Vciri vai tr& chdt lam lanh, 
no lam lanh ddu bang edeh bay hoi. Ttfc dd Um lanh trung blnh 1,5°C m<5i 
phtit (th6ng thuftng 4°C cho nhung phut ddu va 1°C cho nhung phut cu6i cua 
qua trlnh). Trong qua trinh lam lanh bang propan, t6c dd Dm lanh dugc gidi 
han d4 tranh s<5c nhidt. Ty 16 propan/ddu thucrng trong khoang 1,5/1 ddn 3/1 
tuy theo ddu ndng hay ddu nhe. 

Nguy6n lidu ddu c6 sdp dugc tr6n Dn vdi propan, dugc Dm mit tori 27°C 
va dugc nap vao thidt bi Dm lanh theo md, D nai ma qua trinh Dm lanh dugc 
didu khidn bdi su bay hai propan. Thu&ng mdt 30 phdt dd lam lanh d£n nhidt 
d6 thfch hap. Chu trinh dugc sap x£p d6 khi mdt thi£t bi Dm lanh mdt me thi 
6 thiet bi khac huydn phd ddc dugc dugc thdo ra dd dua vdo thung loc. Sdp 
dugc tach ra khoi ddu trong thiing loc quay. Ba loc dugc rua vdi propan lanh 
trong thiing loc dd thu h6i ttfi da dung mdi. 

d - Xu ly cudi: Hydrocracking 

Hydrocracking nhdm Dm giam khtfi lugng phdn tir trung binh cua ddu 
nhem. No pha huy cdu true da vbng tao ede v6ng nho han. C6 hai phuang 
phdp hydrocracking chon loc dd loai sdp ra khoi ddu. M6t phuang phdp dung 
m6t xuc tac duy nhdt dd Dm giam didm chay mdm; phuang phdp c6n lai su 
dung ca hai xuc tac dd giam didm chay mdm va tang tinh b6n oxy hod cho 
san phdm. 
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De lam giam didm chay mdm, ca hai phuang phAp d6u sir dung zeolit 
tdng hap. Zeolit nay (loai mao quan trung binh cd dirdng kfnh 6 A) co hoat 
tinh cracking chon loc n-parafin va it gAy phan ting vdi izo- parafin. Phan ting 
xay ra trong thidt bi cd ldp xuc tac c<5 dinh vdi cac didu kidn sau: Nhidt 66 
phan ting 290 -5- 370°C, ap suAt 300 2000 Psi, Ap suAt ridng phAn H 2 la 250 

* 1500 Psi. Hidu suAt cho dAu tAch sap nhiAu han tit 0 d£n 15% so vdi tAch 
sap bang dung mdi. 

Uii didm cua phuang phap tach sap bang hydrocracking chon loc so vdi 
tdch sap bang dung mdi nhu sau: 

- Tao ra san phAm cd 6ilm chay mAm thAp va di£m due thA'p til nguydn 
lidu parafinic. 

- Chi phi dAu tu thAp. 

- TAng hidu suAt cua nguydn lidu ca ban cho san xuAt dAu nhdn. 

- Khdng cAn cac xir ly nAo ti£p theo. 

XI.4.4.C6ng doan pha che phu gia tao san phAm cuoi 

Sau khi thuc hidn cAc qua trinh xu ly 6i tao dAu gdc, cAn phai edng doan 
ti£p theo, do 1A pha ch£ phu gia d£ tao dAu thuang phAm. Thudng thl ngudi ta 
pha chd' nhiAu loai phu gia khac nhau, m6i loai tAng cuang mdt hay vAi tinh 
chA't nhAt dinh. Qud trinh pha ch£ phai tuAn theo tidu chuAn quy dinh, vi du 
nhu ASTM, GOST, DIN hoAc TCVN. QuA trinh pha trdn thudng duqc thuc 
hidn trong thid't bi gia nhidt cd khuAy hoAc thuc hidn true tidp trdn dudng dng 
va phAn tich true tuydn d£ di£u chinh thAnh phAn pha ch£ la dAu gd'c vA phu 
gia. Dudi dAy la mdt s6 phu gia diin hinh dung d£ pha ch£. 

a. Phu gia chong oxy hod 

CAc chAt chtfng oxy hoA thudng sir dung 1A cAc ankyl phenol, cAc 
aminophenol, cac dAn xuAt cua photpho vA cAc chat ca kim khAc. Ca chd 
hoat ddng cua cAc phu gia chd'ng oxy hoa IA lAm ngAt mach phan ting dAy 
chuyAn cua cac peroxyt, cac gdc tu do, duqc tao ra bdi sir oxy hoa cac n- RH, 
thay cAc gdc hoat ddng bang gtfc cua phu gia 6n dinh vA hAu nhu khdng hoat 
ddng, khdng tham gia vAo phan ting oxy hoA theo ca chd' gtfc chudi. Luang 
phu gia dua vao tuy thude vao tirng nhdm vA chid'm khoang 0,5 + 3%. 

Cd thd dua ra mdt vai chA't phu gia loai nAy nhu sau: 
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2,6-di-/m-butyl-p-crezo phenyl-a-naphtylamin 


Ngoai ra, c6 th£ sir dung cAc dAn xuAt cua kem: Kem dialkylditio- 
photphat. 

Loai phu gia chdng oxy hoa nay co tmh nAng hoac d6ng a nhidt d6 cao, 
duac sir dung ph6 bi£n trong dAu d6ng co. 

Co the m6 ta c a ch£ phan ting tic ch£ quA trlnh oxy hoa nhu sau: 

RH + 0 2 -► ROOH 

ROOH -► RO 4 + 4 OH 

Hoac -^ R 4 + * OOH 

R 4 -^ R00 4 

ROO" + InhOOR -^ ROOH + Inh 4 

Inh* + ROO 4 -Mnh OOR (hop chAt kh6ng hoat dong) 

(trong do InhOOR la phu gia nhu phenol, amin). 

Theo ccr ch£ nhu tr£n, phu gia c6 tac dung giam mtic d6 oxy hoa cua din 
nhdn va kdo dAi chu ky cam ting. Trong quA trlnh ire cha oxy hoA, phu gia se 
bi tiau hao. Do do, sau m6t thai gian sir dung, c6 th 6 phai b 6 sung tham loai 
chAt nay. Khi dAu nhdn thai cAn tai sinh, chtic nAng cua cAc phu gia hAu nhu 
h£t tac dung. Do vAy sau khi tai sinh cAn b6 sung phu gia mdi hoan toan. 

b. Phu gia tang do nhdt 

CAc phu gia nhom nay thOng thudng bao g6m polyme: 


CH 3 

(-CH 2 -C-) n 

ch 3 

poly-j'zo-butylen 


CH 3 

I 

( CH 2 C—) n 

COOCH 3 

polymetacrylat 
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Cac poly-z'zfl-butylen c6 trong luong phan tir tur 10.000 + 20.000. Cac 
polymetacrylat c6 ckc nhknh alkyl c6 s6 nguydn ta cacbon ttir 4 22 va mach 

polyme c6 12 ^ 18 nguy£n tii cacbon. Hkm luong phu gia cho vko c6 thd l£n 
tdi 10%. 

Co chd Ikm ting 66 nhdt cua ckc polyme nky nhu sau: ckc polyme t6n 
tai or dang xokn chat trong dku gtfc lanh (lk dung mOi c6 kha nang hok tan 
kem) va du6i ra thknh dai dki trong ckc din g6c ndng (la dung mOi c6 kha 
nang hok tan ttft hem). Dang trai r6ng cua phan tii polyme se 1km tang 66 
nh6t cua dku. Khi tang do nhdt theo kidu nky, se 1km giam 1 6 c do thay d6i 
do nhdt theo nhidt 66, c6 nghla lk cai thifcn duoc ca chi s<5 d6 nhdt VI. 

c. Phu gia chd'ng an mdn 

Dd chtfng su kn mon , thudng sir dung ckc loai chat cua luu huynh, nito. 
phbtpho... Tkc dung chu ydu cua cac chkt phu gia nay la tao trdn bd mat kim 
loai cac ldp mang mong bao v£ khoi ckc chk't xkm thirc. Bao g6m trong cac 
phu gia chtfng an mbn lk cic chkt phu gia chtfng gi. Co chd d day lk ngkn 
chan phan ling di£n hoa trfcn bd mat kim loai. Ckc chkt phu gia chbng gi 
thudng lk ckc chat c6 hoat tmh bd mkt nhu dku khoang nitro hoa, dku khoang 
sunfua hok, m6t s 6 xk phbng trdn co set axit bdo tdng hop. Cac chkt chtfng kn 
mbn didn hinh lk benzothiazol vk teepen sunfua. 


H 

I 



Benzothiazol 



Ngoai ra cbn m6t loai ckc phu gia khke. 
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Chuong XII 

QUA TRINH HYDRO HOA, DEHYDRO HOA 

XII. 1. KHAI NIEM 

Hydro hoa bao gom cac phan ring sau: 

1. Hydro hoa cac li£n kit kh6ng no (li£n ket ddi, li£n kit ba) thanh no. 

2. Hydro hoa cic hcrp chat nitryl (R-CN) thanh amin. 

3. Hydro hoa gay mach (hydrocracking). 

4. Hydro hoa tach cac nguyen to di the (S, N) ra khoi chit huu ca 
(hydrodesunfua hoa va hydrodenitcr hoa). 

Trong cac phan ring trdn, hydrocracking, hydrodesunfua va hydrodenitcr 
hoa ta da xet of phin chuy^n hoa xric tie hydro. 

Trong phin nay ta chi di cap d£n hydro hoa cac lien ket khong no (lien 
ket doi, lien kit ba) thanh hop chit no va hydro hoa cac hop chit nitryl 
(R-CN) thanh amin. 

Mot so dac diem: 

Phan ring hydro hoi c6 th& ti£n hanh trong pha long cung nhir trong pha 
ran, vf du: 

Hydro hoa diu thuc vit thanh mo tien hanh trong pha long. 

Hydro hoa nitryl thanh amin tien hanh trong pha hoi: 

R-CN +2H 2 -► R~CH 2 -NH 2 

Mot s6' qua trinh tiin hanh ngay trong thiit bi cao ap of 200°C, ap suit 
50 bar. 

Hydro la chit khi tao gidfi han nd vdi kh6ng khi b 4% va 74% th^ tich, 
do vay cin di phong va ngan ngua kha ning nay. 

XII.2. XUC TAC HYDRO HOA 

Phin 1dm cac xuc tac hydro hoa deu la cac kim loai chuyen tiep va cac 
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kirn loai quy hiem nhir Pd, Pt, Rh, Ru, hoac Co, Ni, Fe. 

Cac kim loai nay thudng duqc mang tren cac chat mang, hoac d 6 ng ktt 
tua vdi cac oxyt kim loai duqc sir dung lam chat mang. 

Ngurcri ta thudng dieu che xuc tac hydro hoa bang cac phircmg phap sau d&y: 

1. Phan huy muoi huu c a : 

Thudng ph£n huy cac muoi huu co nhir mudi focmiat hay axetat, oxalat... d 
200°C. VT du, di dieu chd niken ngudi ta phan huy formiat niken... xuc tac 
nay thucmg dung cho phan irng hydro hoa ddu beo (ddu khong no) thanh mo. 

2. Khu muoi cua kim loai trong dung djch. 

3. Khu muoi hoac oxyt kim loai true tiep biug hydro. Day la phuong 
phap pho bien nhat de dieu che xuc tac. 

Co cac dang xuc tac sau: 

1) Xiu tdc ngdm tarn: Vf du, de di£u chd xuc tac Ni/Al 2 0 3 ta lam nhu sau: 

- Dieu che oxyt nhom: 

a| ( no ^ Sr a, (° h ^^ 

- Tam dung dich Ni(N0 3 ) 2 (tuy theo nong do can) len Al 2 0 3 duqc Ni(N0 3 ) 2 / 
A1 2 0 3 . Sau do nung xuc tac tren d 400°C duqc Ni0/Al 2 0 3 . 

- Khu Ni bang H 2 (hdn hop H 2 + N 2 ) a 120°C duqc Ni/ A1 2 0 3 . 

- Cac chdt mang duqc sir dung la Si0 2 ; Ti0 2 ; MgO ; A1 2 0 3 . 

2) Xi'u tdc dong ket tua: 

Ngudi ta th^ty r&ng, xuc tac duqc dieu che b^ng phuong phap dong ket 
tiia co d 6 ddng d£u cao hem, hi mat ri£ng ldn hem. Trirdc day xuc tac nay 
duqc dieu che bang each: 

Lay dung dich hdn hop Ni(N0 3 ) 2 va AI(N0 3 ) 3 dem ket tiia bang dung 
dich NaOH (hoac NH 4 OH) d moi triromg pH = 8 4 - 9, nhiet do phong, thu 
duqc h 6 n hop Ni(OH ) 2 va Al(OH) 3 ; rita sach bang nude c£t, dem say d 80°C 
trong 14 gid; nung tiep d 400°C trong 5 gid, thu duqc Ni0.Al 2 0 3 ; khu bang 
H 2 (hdn hop H 2 + N 2 ) d 120°C; cuoi ciing thu duqc Ni/Al 2 0 3 . 

Ni0>Al 2 0 3 Ni/Al 2 0 3 

H^O 
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Ngay nay ngucyi ta nhan thay rang, cho them cac oxyt kim loai khac thi 
boat tinh xiic tac hydro hoa tang len, co th£ lay ba oxyt kim loai, hoac bon 
oxyt kim loai. Vf du: 

Ni/MgO /A1 2 0 3 Ni/Fe 2 0 3 /Ga 2 0 3 Ni/Mg0/Ga 2 0 3 / A1 2 0 3 

Ni/Fe 2 0 3 /Al 2 0 3 Ni/Fe 2 03 /Al 2 03 hoac 

Ni/Mg0/Cr 2 0 3 Ni/MgO/Ga 2 0 3 Pt/Mg/Al 

Nhfing xiic tac nay cung duqc di£u che b^ng phifong phap d6ng ket tim 
nhlt tren (theo lurong tfnh toan doi vori cac oxyt kim loai), pho bien dung ty le: 

Ni/Mg/Al = 50/15/35; 

Ni/Mg/Ga/Al = 50/15/17/1S hoac = 10/15/25/10 

Qua so lieu thtfc nghiem cua phong thf nghiem xuc tac Vien Han lam 
Khoa hoc Phap thay rang, cac oxyt kim loai ddng ket tua vdi Ni cung co vai 
tro rat ldm trong viec nang cao boat tinh cua xuc tac. Chdng han: 

Vdi phan urng RCN + 2H 2 -► RCH 2 NH 2 xuc tac cho phan urng nay 

la Ni, song neu co mat A1 2 0 3 , Cr 2 0 3 , do chuyen hoa tang manh; con neu co 
mat cua Ga 2 0 3 , se lam cho do chon loc tang manh. 

Do v;)y, ngitoi ta tien tdi ch£ tao xuc tac hydro hoa bang each dong ket 
tua hfin hop oxyt kim loai Ni0.Mg0.Al 2 0 3 .Ga 2 0 3 , sau do khir bang H 2 , se 
dtfgc NLMg0.Al 2 0 3 .Cr 2 0 3 hoac NKMg0.Al 2 O 3 .Ga 2 O 3 . 

B& mat rieng cua xiic tac cung anh hudng tdi do chuyen hoa cua phan ring: 

Ni0.Mg0.Ga 2 0 3 < NiO.MgO.Fe 2 03 < Ni0.Mg0.Al 2 0 3 < Ni0.Mg0.Cr 2 0 3 
98,65 m 2 /g 195,24 m 2 /g 220,34 tn 2 /g 302,63 m 2 /g 

Ket qua cua phan ring hydro hoa nitryl thanh amin cho biet xuc tac: 

Ni0.Mg0.Cr 2 0 3 _^ 2 Q * Ni.Mg0.Cr 2 0 3 

co hoat tfnh cao hon. Con Ni.Mg0.Cr 2 0 3 .Ga 2 0 3 co do chon loc r&t cao. 

Loai xuc tac Ni.Mg0.Cr 2 0 3 .Ga 2 0 3 vita cho dd chuyen hoa nitryl cao, 
vira cho do chon loc cao, co nghla la hoat tinh xuc tac cao, vl vay bdt dau 
diroc sir dung o Phap nhu la mot phat minh mefi. 

Xuc tac Pt ft diroc dung hon vi Pt ddt, va lai voi Pt, hoat tfnh xuc tac 
hydro hoa cung khong cao hon Ni, trong mot so trtrcmg hop hoat tfnh con 
thfip hon Ni, do v^y da sd cac phan urng hydro hoa sir dung Ni, 
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3) Xuc tdc oxyt : 

Mot so oxyt kim loai nhu MgO ; Cr 2 0 3 ; Fe 2 0 3 ; ZnO ; M 0 O 3 ; W0 3 
hoac hdn hop hai oxyt Zn0.Cr 2 0 3 va Cu0.Cr 2 0 3 ddu c 6 the lam xuc tac cho 
qua trinh hydro hoa, trong hai loai (xuc tac kim loai va xuc tac oxyt) thi xuc 
tac kim loai la xuc tac dien hinh hem, m 6 i loai co tinh chat xuc tac cho cac 
loai phan ting nh£t dinh. Ta se xet d phdn sau. 

4) Xuc tdc niken Reney: 

Niken Reney la m 6 t xuc tac diroc Murray Reney tim ra nim 1925 - 1927 
va tir diy la mdt loai xuc tac diroc sir dung rong rai trong qua trinh hydro 
hoa. Xuc tac niken Reney dugc ling dung trong cong nghidp de san xuat cac 
chit nhu* hexametylen diamin (d£ san xu£t ra to soi tong hop), san xu^t ra 
xyclohexan, toluen, diamin , 

Xuc tac nay dugc sir dung trong cong nghiep hoa diu vdi m 6 t sd lugng 
rat ldn (trdn 1000 tin/ nam) d Phap. 

Ni la xuc tac re ti£n, d£ kiSm, no xuc tac trong qua trinh hydro hoa tat 
ca cac 1 idn kit khdng no nhu: -C=N; -C=C- ; —C=C- ; =C=0, vong thorn, 
hop chat nitro (R-N0 2 ) va mdt s 6 khac. Xuc tac niken Reney co do 6n djnh 
cao, ngay ca khi dieu che khdng dugc c£n than thi no vin co hoat tinh cao, 
khi vao nudre no tao huyln phu r 6 i bi ldng dong, co the tach ra khoi phan urng. 

Xuc tac niken Reney la xuc tac bao gom Ni-Al (50% trong lugng), dugc 
sir dung rat pho bien do co hoat tinh cao. Co the thay the A1 bing cac kim 
loai khac nhu: Ni - kim loai kiem, NiZn, NiMg, NiSi. Tuy nhien Ni-Al van 
la xuc tac tot nh it so vdi cac xiic tac khac. 

N£u ham lugng Ni trong xuc tac khoang 59% se tao thanh hgp kim vdi 
cong thuc Ni 2 Al 3 . Vdi ham lugng Ni 42% xac dinh bdi c 6 ng thuc NiAl. Ndu 
Ni < 28% tiremg ung vdi c 6 ng thurc NiAl 3 . 

Nhugc diem cua xuc tac nay la rit dl vd (khdng ben) vi no khdng the 
tiip xuc vdi khotig khi (khi tidp xuc vdi khdng khi no bj chay), do do khi 
dung no trong dung dich huu co d 6 g&y ra hoa hoan. Nhugc diim nua la kho 
tai sinh. 

Xuc tac niken Reney, ngoai hop kim Ni-Al con co nhung thanh phan 
khac nhu NiZn, NiMg, NiSi , Ni - dit hiem, nhung chat hgp kim NiZn, NiMg 
kho san xuat vi kha nang bay hoi cua nhung kim loai nay rat manh, do vay 
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se mat mot lugng dang ke cac kim loai nay, trong khi do NiSi kho bj pha 
huy, bot Ni nhan dirge kem hoat ddng. 

San xuat hop kim Ni+Al (c6 50% Ni): 

Di san xu£t tren quy mo lorn, ngircfi ta dung m6t 16 cam ifng co nhiet do 
700°C, cac hat Ni + A1 cho vao 16 se nong chay. Qua trinh hoa tan Ni trong 
A1 toa nhiet manh, nen phai cAn th&n keo ban cac hat kim loai vi nhidt d6 r£t 
cao (gdn 2000°C).Tan dung nhiet toa ra di ddt chay, do vay can 16 tu d6ng, 
ft thao tac. Cac chftt nong chay a trong chen, dugc d6ng nh£t khi khuay bang 
dua grafit, lam lanh bing each thoi khong khi vao (kh6ng co hoi nude, vi liic 
iy H 2 0 tac dung veri A1 giai phong H 2 gay nd). Hop kim dugc dap ra d6 

dang, duoi dang bot, de d! tac dung veri NaOH (luc nay A1 hoa tan) con lai 
Ni la xuc tac cho phan ring hydro hoa. 

2NiAl + 20H” + H 2 0 -► A4 2 0 3 + 2H 2 + 2Ni 

Hofp kim NiAl chria it hern 60% Ni di dang tac dung horn vdi NaOH theo 
phan ufng nay. Neu A1 cang nhieu thi cang d 6 dang pha huy hop kim. Pha 
Ni 2 Al 3 hi pha huy khi dun d6n 50°C. 

Ngoai dieu kien chan kh6ng, nhidu khi ngir6i ta con pha loang khoi 
phan ring bang khf tret, dj4u do cung dan d£n giam ap suat rieng phan cua 
phan ring, lam giam san pham phu. 

Phan ring hydro hoa va dehydro hoa phu thuoc rat nhieu vao ap su£t (vi 
la phan ung giam va tang th4 tfch), di4u do dugc chi ra or hinh XTT.l va XIL2. 



Hlnh XII. 1 . Si/ phu thu&c cilia hieu suat chuyen ho£ n-butylen 
thanh butadien vao ap suat of fC - 860°C C 4 H 8 +* C 4 H 6 + H 2 
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Dehydro hoi la qua trinh tang th6 tfch n£n ap suit tha'p se tao di£u kidn 
cho d6 chuy^n hoa tang. C6n hydro hoi la phan ting giam th6 tfch, nfcn phai 
tidn hanh 6 ap su£t cao hon va nhi£t d6 thap, tur 100 d£n 350°C (hmh XII.2). 



Hinh XII,2, Sir phu thu6c hi£u su£t chuy^n hoi cua ph^n ting 

3H 2 

^ 6^6 ^ ^ 6^12 

vao ap suit, fir 200°c va tj la C 6 H 6 : H 2 = 1 : 3. 

Trong cOng nghiep ngufri ta thudng ti^fn hanh phan ting a p = 1,5 5 

kg/cm 2 , t° = 300 - 400°C 

Vdri phan ting hydro hoa, m 6 t y£u t<5 khic 66 tang cirdng 66 chuy£n hoa do la 
duH 2 - Vf du : 

C 6 H 6 + 3H 2 -► C 6 H 12 

N£u ty s6 mol la 1 : 3 thi r\ = 95,7%; n 6 u ty s6 mol la 1 : 10 thi r\ = 99,5%'. 

5) Xuc tdc hSn hcfp kim loai 

Ngay nay, cic xuc tac h 6 n hop dupe su dung phd bi£n do dac tfnh n 6 i 
trbi cua chung nhu: boat tmh cao, 66 tii sinh, ft bj ngd d 6 c. Cdc h 6 n hop hay 
dupe su dung lb: Co-Mo/Al 2 0 3 ; Ni-Co/Al 2 C> 3 ; Ni-Co-Mo/Al 2 03 . Chung dupe 
di£u ch 6 d£u ti£n dutii dang NiO, CoO... sau 66 khir d£n kim loai bang H 2 . 

XII.3. HOA HOC VA CO CHg PHAN CTNG HYDRO HOA VA 
DEHYDRO HOA 

Phan ting hydro hoa va dehydro hoi la phan ting thu£n nghich. trong d 6 
hydro hoa la qua trinh toa nhi 6 t, dehydro hoa la qua trinh thu nhi£t. Vf du: 
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R-CH 2 -CH 3 R-CH=CH 2 + H 2 

Nhu viy ddi vcri phan ring thuin (hydro hoi) can bang se chuydn dich vd 
phia phai (phia thuin) khi nhi£t dd giam. Con khi tang nhidt dd se thuin lien 
cho qua trinh dehydro hoa. 

Trong phan ring hydro hoi c 6 tach nude, can bang thudng dirge djeh 
chuydn v 6 phia phai nhidu: 

RCOOH + 2 H 2 RCH 2 OH + H 2 0 AG = -5,1 keal/mol 

Dae bi£t ddi vdi phan ring hydro hoi hap chit nitro thinh amin hoic 
hydro hoa rugu thanh hydrocacbon, la cic phan ring khdng thuin nghich: 

RN0 2 + 3H 2 —- RNH 2 + 2H 2 0 
rch 2 oh + h 2 -► RCH 3 4- h 2 o 

Qua trinh dehydro hoa li qua trinh thu nhidt n£n cin phai ti£n hinh 6 
nhidt dd cao han so vai hydro hoa (khoang 200 dSO^), trong do: dehydro 
hoa rugu, amin: 200 - 4 - 400°C; dehydro hoa hydrocacbon: 500 650°C. 

Dehydro hoi vdi su tang th£ ti'ch (tich H 2 ) ndn khi giam ip suit se din 
d£n ting hidu suit chuydn hoa, vi viy dehydro hoi thudng ti£n hanh d ip 
suit gin bang ip suit khi quydn, nhidu qua trinh thuc hidn d ip suit chin 
khdng. 

Vi du, d 595°C, chuydn hoi etylbenzen thinh styren khi ap suit 1 at cho 
hidu suit 40%, khi ip suit 0,1 at thi cho hidu suit 80%. 

Ca chi phan ung: 

Xric tac co vai trd kich hoat tac nhin H 2 . Ching han sa dd hydro hoa: 

QH 4 —C 2 H 6 c 6 xtic i&c (K) nhu nhau: 

Giai doan 1: 

+ K 

K + H 2 ^ K....H 2 ^ ^ 2K-H 


Giai doan 2: 

K + CH 2 =CH 2 ==^K...CH 2 =CH 2 


Giai doan 3: 


+ K 

K-CHr-CH 2 =?=*= 


CH 2 -CH 2 
I I 
K K 
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CH 2 -CH 2 + H CH! „ 

I I I I 

K K K -2K CH 2 -2K 

K 


CH 2 -CHi 


Co che phan ung hydro hoi hop chSft cacbonyl khic so vdi co ch£ trdn: 


O' 

__ I H, 

CH-t-C-CHj + K =^= CHi-C-CH^ — 1 
II I 

O K 


CH^-CH-CH^ + K 

I 

OH 


Kha nang tham gia phan dng hydro hoa va dehydro hoa nhu sau: 

olefin > axetylen > hcrp chit thorn 
aldehit > xeton > nitryl > axit hiru co 

* T'tnh lua chon cua phan ting hydro hod va dehydro hod 

Tinh lua chon phu ihudc vao su phat tri£n phan ting song song va ndi tie'p: 


+ H 2 

RCOOH RCHO 


RCH 2 OH RCH-, 


+ H. +Hj +H, 

R-ON -*■ R-CH=NH **» R-CH 2 -NH 2 -*■ RCH, + NH-, 


CHsCH 


CH 2 =CH 2 


ch 3 -ch 


^ m -c 6 h, 4 CH,; V.V... 


Mat khic, c i m6t s 6 chi't hGu co co th£ c6 nhdm chiic hoic nO'i doi ma ta 
cin hydro hoi m6t trong cac nhom dd. Vf du: 


RCH=CH-(CH 2 ) n -COOH 



RCH=CH-(CH 2 ) n -CH 2 OH 


RCH 2 -CH 2 -(CH 2 )„-COOH 


C 6 H u OH 


c 6 h 5 -oh 
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Tmh chon loc cua phan ting phu thuPc vio nhi6u y6'u ttf: xuc tic, nhiet 
66 v.v... 

Ngu6i ta thay ring, cic xuc tac kim loai (Pd, Pt, Ni) kh6ng co kha ning 
hoat hoa cac ph£n tir ph£n cue vi nh6m chuc, vl viy cic xeton kh6ng no, 
axit hiJu co, din xuit hydrocacbon thorn dupe hydro hoa lien k£t C=C va giu 
nguyen nh6m chuc phin cue. Vi du: 


R R 



Mat khac cac xuc tac oxyt lai co kha ning hip thu cic nhom churc, vi 
viy tr£n xuc tac niy se xay ra hydro hoa v6i $u bao toan lien k£t C=C: 

R-CH=CH-COOH +2H2 l^° Xi ‘ » R-CH=CH-CH 2 OH 

Ngoai ra, su lira chon con phu thu6c vao nhiet 66. (5 nhiet 66 thip 
thuong xay ra hydro hoi lien k£t kh6ng no mach her. Nhiet dp cao lam cho 
chuyen hoi siu hon vi se xay ra hydro hoa lien k£t d6i trong vong benzen 
hoic nhom chdrc. 

XII.4. tTNG DUNG CUA QUA TRINH HYDRO HOA VA 
DEHYDRO HOA 

1. Phan ung hydro hoa thufrng ting dung 66 hydro hoi diu b6o thinh 
mo. Qua trinh da dupe ung dung rOng rai trong c6ng nghiep. Vi du: 

c 17 h 33 cooh c 17 h 35 cooh 

axit oleic axit stearic 

Hydro hoi hop chit nitril thinh amin: 

R-CN 2 ” 2 » • RCH 2 NH 2 

Phan ling nay con dung d£ di£u ch£ diamin, la ban nguyfen lifeu cho t8ng 

hop to spi: 

CN-(CH 2 ) 4 -CN -*-► NH 2 -(CH 2 ) 6 -NH 2 

Ngay nay, qui trinh hydro hoa con sir dung 66 lim sach cac san phim 
diu mo, nhu hydro hoi lam sach diu nh&n, hydro hoi 66 khur hydrocacbon 
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thorn nham giam luong cac chdt nay trong nhien lieu phan lire, nhien li6u 
diezen. 

Ddc bi£t trong b6i canh bao v£ mdi truong, ede ti£u chu&n \t6 nhien li£u 
sach ngdy cang duac that chat thi qua trinh hydro hoa nham khir benzen co 
trong xdng la m6t trong nhung phtrong phap lam giam benzen xu6ng con 
dudi 1%, dip ting ti£u chudn ASTM. Qua trinh khu aromatic thuemg dupe 
thuc hi£n or 370 -s- 400°C v6i dp sudt hydro Id 1500 Psi (10,3 MPa). 

2. Phan ting dehydro hoa thuemg dupe ung dung trong ede qua trinh sau: 

- Khir hydro cua rupu, san xudt dupe aldehit vd xeton. 

- Khu H 2 cua etyl benzen, san xud't styren (xuc tac oxyt). 

- Khu H 2 cua parafin, san xudt butadien (xuc tac oxyt). 

- Hydro hod lam sach ddu nhu hydrodesunfua, hydrodenito. 

3. Dehydro hod alcan: 

Chuy^n hoa cac alcan thdnh olefin tuong ung Id m6t bien phap co th£ 
lam tang chdt luong cua cac alcan nhe. Tti olefin, co th^ san xudt ra ddu 
nhem tdng hop bang phan ting oligome hod, san xudt hydrocacbon thorn lam 
tang chdt luong cua xang, hoac Id nguy£n lieu cho t6ng hop hod ddu. 

Xuc tdc dehydro hoa alcan thuong dupe sti dung la: 

+ Cr 2 0 3 , AI 2 0 3 dudi dang hat rdt nho (< 100 pm). 

+ Pt, Sn, Th/Al 2 0 3 (xiic tac cua UOP) t ddy Id ki£u xuc tac sir dung d& 
dehydro hod n-alcan mach dai (C 10 -5- C 14 ). 

Gdn day, xudt hi£n loai xuc tdc Pt.In/silicalit. Ddy Id loai xuc tac rdt tdt 
d6i vtii phan ling dehydro hoa cac alcan nhe. Co ch£ la do su co mat cua cac 
hat hop kirn rdt nho Pt, In < 10 A) ndm trong cac hdc ciia silicalit (ZSM-5 
kh6ng nh6m) se lam cho mao quan cua zeolit bi nho di, kh6ng gian hep xung 
quanh ede hat kirn loai can tro sir hinh thanh c6c (phan tir ltin c6ng k£nh), 
chinh vi vdy ma hdu nhu chi xay ra phan ung tach H 2 d£ tao thanh olefin. 
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Chuong XIII 

LAM SACH CAC SAN PHAM DAU MO 

XIII.1. Y NGHIA CUA QUA TRINH 

Cac phan doan dau mo sau khi chifng cat, phan ldn chira sir dung dime 
ngay, bai vi trong do con chua cac tap chat khong co leri cho vide sir dung 
nhu: rihua, cac chat chura S, N, cac axit, cac chat chira oxy khac. 

Do vay trude khi dira vao sir dung phAn doan nao do, dau mo can phai 
duac lam sach. 

Phuang phap lam sach phu thuoc vao ban chat cua cac san ph£m ddu mo 
va muc dfch sir dung tidp theo. Chang han nhu: 

• Phan doan co chira ax it naphtenic va cac axit khac, thi chung duac 
tach bang kiem. 

• Cac chat chuta S a dang axit (hau het cac phan doan ddu co) thi co 
the lam sach bang kiem hoac hap thu bang cac dung moi khac nhau. 
Neu S cr dang H2S hoac mercaptan, sir dung phuorng phap lam sach 
bang kiem hoac chat oxy hoa khir. Con neu S a dang thiofen, sunfit, 
disunfit thi sir dung phuang phap hydrocracking. 

• Xang cracking nhiet co chua nhieu cac hop chdt S edn lam sach nhu 
tren, ngoai ra con chufa cac hop chat khong no, dd polyme hoa tao 
nhira nen lam sach bang H2SO4 hoac cac chat hdp phu. 

• Cac phan doan nang co chua nhua, asphanten, polyxyclo thi lam sach 
bang trfch ly, hap thu hoac xir ly bang hydro. 

Dua tren co sd qua trinh co the chia cac phuang phap lam sach ra lam 
hai loai: 

- Lam sach bang phuang phap hoa hoc 

- Lam sach bing phuang phap hoa ly. 
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XIII.2. LAM SACH BANG PHUONG PHAP HOA HOC 
XIII.2.1. Lam sach bang H 2 S0 4 

Alcan, xycloalcan 6 nhiet do binh thubrng khong tac dung vdi H 2 S0 4 , 
aren tac dung vcri H 2 S0 4 a mire do thap theo phan dng sau: 

c 6 h 6 + h 2 so 4 —► c 6 h 5 so 3 h + h 2 o 

2QH 6 + H 2 S0 4 -► C 6 H 5 S0 2 C 6 H 5 4- 2H 2 0 

Neu qua trinh lam sach khong c£n loai aren, ngudi ta ap dung di£u kien 
mem, nhiet do thap, nong d 6 H 2 S0 4 loang. H 2 S0 4 chu yen tac dung vdi alken 
hoac hop chat kh 6 ng no khac d nong do H 2 S0 4 63%, nhiet do phong, khi do se 
loai duqc alken d£ dang: 

R-CH=CH 2 + H 2 S0 4 —► R-CH-CH 3 

OS03H 

hoac 2 R-CH=CH^ + H->S0 4 —► R-CH-O-SO^-O-CH-R 

. 4 j 1 

ch 3 ch 3 

Ngoai ra, n£u cho sail phim tren tac dung vdi nude thi se thu diroc nrem: 

R-CH-CH 3 + H^O 60 R-CH-CH 3 + H,S 0 4 

1 I 

OSO 3 H OH 

* Phan ting lam sach H 2 S: 

Lam sach H 2 S cung bang H 2 S0 4 theo phan ting sau day: 

h 2 s + h 2 so 4 —► s + h 2 so 3 + h 2 o 
h 2 so 3 —► so 2 + h 2 o 

H 2 S +H 2 S0 4 —► S + S0 2 + 2H 2 0 

* Lam sach mercaptan vdri ax it H 2 S0 4 : 

DC 

RSH + H,S0 4 —* ^SO, + H,0 

OH^ ' 

*>SC 2 + RSH — **>S0 2 + H 2 0 

RS -SO, —► RSSR + SO-) 

RS^ 2 

2RSH + H 2 S0 4 —► RSSR + SO, + 2H 2 0 
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Hap chat disunfit nay rit d£ hoa tan trong H 2 S0 4 , do vay ta da loai dugc 
mercaptan ra khoi phan doan. 

Che do c 6 ng ngh£ 6i lam sach bang H 2 SO 4 phu thuoc vao muc dich ciia 
qua trinh lam sach: 

- De tach nhtfa nhim nang cao chat lircmg cua xang, tach hop chat 
cua S, dung H 2 S0 4 93%. 

- De tach aren, dung H 2 S0 4 98% hoac oleum. 

- De tay mau xang hoac loai cac chat niter, dung H 2 S0 4 95% hay thap hon. 

- De loai alken, dung H 2 S0 4 > 60%. 

Nhiet do tien hanh qua trinh lam sach tir 50 den 85°C. 

XIII.2.2. Lam sach bang kiem 

Phuong phap lam sach bang kiem dugc ap dung nhim: 

- Lam sach cac hop chit axit hoac H 2 S, nhu axit naphtenic, axit beo, 
phenol co mat trong cac phan doan dau mo. 

— Lam sach axit tao ra trong qua trinh lam sach bing axit nhu tren, nhu 
H 2 S0 4 du, sunfoaxit cua hcfp chat thorn, ete sunfoaxit. 

Cac phan trng xay ra trong qua trinh lam sach bang kiem nhir sau: 

RCOOH + NaOH —► RCOONa + H 2 0 

C 6 H 5 OH + NaOH —► C 6 H 5 ONa + H 2 0 

(C 2 H 5 0) 2 S0 2 + 2NaOH —► 2C 2 H 5 OH + Na 2 S0 4 

Sau do rira bang nude, cac mu 6 i tao thanh se tan, co the tach ra khoi pha 
khong tan la xang. 

Cac hop chit liru huynh axit: 


h 2 s 

+ 

NaOH 

—► 

NaHS 

+ 

H 2 0 

h 2 s 

+ 

2NaOH 

—► 

Na 2 S 

+ 

h 2 o 

Na 2 S 

+ 

H 2 S 

—► 

2NaHS 



RSH 

+ 

NaOH 

—► 

RSNa 

+ 

h 2 o 


Tuy nhi£n, cac chit mercaptan rit kho rua bing kiim v't tmh axit cua 
mercaptan giam khi tang chieu dai mach cacbon, do vay vdri cac mercaptan 
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co khoi lugng phftn tir lorn, ngircri ta thirdng cho oxy hoa bang oxy cua khdng 
khi de tao dis unfit: 

2RSH + 0 2 —► RSSR + H 2 0 2 
2RSH + H 2 0 2 —► RSSR + 2H 2 0 
4RSH + 0 2 —► 2RSSR + 2H 2 0 

Cac disunfit khong tan trong niroc, tan trong H 2 S0 4 . 

XIII.2.3. Lam sach bfkng dung dich h&p thy 

Ngifcri ta tlnrorng sir dung dung dich monoetanolamin, phenolat natri 
hoac kali photphat: 

2 NH 2 (CH 2 CH 2 OH) + H 2 S (CH 2 CH 2 OHNH 3 ) 2 S 
monoetanolamin 

C fi H 5 ONa 4- H 2 S C fi H s OH + NaHS 

K 3 PO 4 + H 2 S K 2 HP0 4 + KHS 

Ngoai ra, dung dich monoetanolamin con hap thu C0 2 : 

NH 2 (CH 2 CH 2 OH) + C0 2 + H 2 0 (CH 2 CH 2 0HNH 3 )HC0 3 

XIIL3. LAM SACH BANG HAP PHU VA XUC TAC 

XIIL3.1. Lam sach bang chat hap phu 

Co the sir dung m 6 t so chA't tu nhi£n nhu: dAt set, aluminosilicat, 
silicagel de h£p phu cac cAu tur can loai trong cac phan doan dau mo (do la 
cac phAn tir co cue). 

Trong cac nha may che bi£n d£u, cac chat hap phu ke tren dimg cho cac 
muc dich sau day: 

- Loai bo cac chA't khong co loi. 

- Tach parafin rin (cAu to ket tinh lam giam d 6 linh dong cua d&u). 

- Lam sach hydrocacbon thorn. 

- Loai nhtra, asphanten. polyxycloaren, cac chA't chura oxy, axit. 

Chit hap phu thudng duoc chon la: Aluminosilicat tdng hop co kich 
thude hat 0,25 den 0,5 mm, zeolit tong hop, dA't set thi£n nhi£n, bentonit... 
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Lam sach bimg hap phu la mot qua trinh gian doan qua lop chit h£p phu 
di co dinh. 

XIIL3.2. Lam sach bang xuc tac 

Lam sach bang xuc tac la phuong phap duoc sir dung nhim ning cao 
chat lugng cua phan doan dau mo, bao gom cac loai sau day: 

• Lam sach hop ch£t cua S (dirdri ap sudt H 2 va xuc tac 
Mo-Co/Al 2 0 3 , Ni-Mo/Al 2 0 3 (ki£u hydrocracking). 

• Lam sach cac hop chat khong no: Xuc tac aluminosilicat (xem qua 
trinh hydrocracking). Phan u:ng nay thudng su dung ddi voi xang cracking 
xuc tac (cho qua lop aluminosilicat), nhidt d 6 : 425 -r 475°C, d nhiet do nay 
chi co hydrocacbon khong no hip phu. Phirong phap nay nham lam giam hot 
olefin co trong phan doan. 

• Pho bid'n ung dung phirong phap Merock, do la phuong phap kh lt xuc 
tac cac mercaptan trong cac khf nang va phan doan diu. Mercaptan chuyen 
thanh sunfit, r 6 i xir ly bing phuong phap oxy hoa bing khong kill tren xuc 
tac trong 1116 i trudng kiem: 

4RSH + 0 2 —► 2RSSR + 2H 2 0 

Xuc tac duoc su dung la muoi Co. 

XIII.3.3. Lam sach bang dung moi chon loc 

Lam sach bing dung m 6 i chon loc la phuong phap duoc dung pho bien 
trong qua trinh san xuat dau boi tron, dimg de loai nhua, asphanten, gudron, 
polyxycloaren. 

Dung moj chon loc duoc sir dung la rUcru, aldehit, xeton, amin, hop chit 
nito, ete, este. Vi du: 

• de loai asphanten: diing nitrobenzen (C 6 H 5 NO 2 ), phenol (C^HsOH), 
furfurol (C 4 H 3 OCHO), xylen (Q,H 4 (CH 3 ) 2 ). 

• de loai parafin: dung h 6 n hop xeton vdi benzen va toluen; 
dicloetan; cacbamit (NH 2 ) 2 CO. 

• de tach aren: dung tetraetylen glycol, sunfolan, propylen cacbamat. 

Yeu cau ddi vdi dung m 6 i trong qua trinh nay nhu sau: 

- Co tinh chon loc cao 6 khoang nhidt d 6 r 6 ng. 
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- Phai kh6ng hoa tan nguydn lidu, chi hoa tan chat can tach trong 
nguyen lieu. 

- Nhidt dd sdi cua dung mdi phai thap han nhi£u so vai nhiet do soi cua 
hdn hap. 

- Dung mdi phai co nhiet hoa hoi thap. 

Qua trinh lam sach phai a nhidt dd khdng vuat qua nhiet do sdi cua hon 
hop (d di£u kien do ton tai hdn hop hai pha). 

Sau day la mdt so vi du ve qua trinh lam sach bang dung mdi chon loc: 

1) Loai asphanten cua gudron 

Qua trinh xay ra trong cdt dirdi ap suat. vuqt qua ap suAt hai bao hoa 
cin propan. Ddu tren cua cot cho dung dich de loai asphanten. Con tir dudi 
cot len cho dung dich cua asphanten can tach trong propan. 

Trong cong nghidp, ngirdi ta thudng su dung dung mdi chon loc dd tach 
nhua va asphanten ra khoi diu nhdn gdc. Co hai each: 

- Dimg phenol, furfurol: Cac dung mdi nay hoa tan nhua, asphanten. 

- Dimg propan long: Dung mdi nay hoa tan d£u nhdn, khong hoa tan 
nhua va asphanten. Vay sau khi cho bay hai propan se thu duac dau nhdn 

sach. 

2) Loai parafin 

Cac parafin co phan tir luang lan thudng lam mat tinh linh dong cua 
phan doan dau hoac dau tho, vi vay tach parafin la nham ha nhiet dd dong 
ran (nang cao tinh linh ddng ciia san pham). Cac parafin ran tach ra cung la 
nhung nguyen lieu qui dimg trong tdng hap hoa dau. 

Dd thuc hidn qua trinh nay, ngudi ta thudng sir dung tinh chat ciia 
cacbamit (mochevin) tao vai parafin phurc cha't khdng tan. 

Dd tach parafin con sir dung cac dung moi khdng phan cue nhu propan 
long va phan doan hep naphta cua xang, ngoai ra con dung dung mdi ph4n 
cue nhu axeton, metyletyl xeton, dicloetan. Cac hydrocacbon ran tan td't 
trong dung mdi khdng phan cue, con dung mdi phan cue hoa tan hoan toan 
ph4n long ciia phan doan. 
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Chuong XIV 

ZEOLIT VA VAI TRO XUC TAC CUA NO 

TRONC LOC ■ HOA DAU 

■ 

XIV.1. TONG QUAN VE ZEOLIT 

Zeolit la cac aluminosilicat tinh the c6 kich thirdc mao quan (pore) rfit 
d<5ng diu, cho phep chung phan chia (ray) cac phan tir theo hinh dang va 
kich thirdc xac dinh. Thanh phln hoa hoc cua zeolit nhir sau: 

(M + ) x .(A10 2 ) x .(Si0 2 ) y .zH 2 0 
trong do: M la cation bu truf dien tfch khung; 

z la so phln tir nude k£t tinh trong zeolit. 

Don vi clu true co ban cua zeolit la cac tuf dien T0 4 , voi T la Al hoac Si. 

Co thi biiu diln don vi clu true co ban cua zeolit nhir sau: 

@ 


Turdiin [Si 0 4 ] Tirdiin [AI0 4 r 

Viec thay the d6ng hinh Si 4+ bing Al 3+ trong cac tir dien Si0 4 din den 
du m6t don vi di£n tfch Im d A10 4 ”. Dien tfch am dir duqc cln blng bdi sir 
co mat ciia cation M + , goi la cation bu trir dien tfch khung. 

Ngirdi ta tim thly khoang 40 cau triic zeolit tu nhien khac nhau. Trong 
khi do sir phat trien cua vat li6u nay trong cac ITnh virc nhu: hip thu, phan 
tach, qua trinh xuc tac--> dem lai nhung kha nlng Ion nho cac phiromg phap 
tong hop zeolit dang du’arc thuc hidn trong phong th \ nghiem. Hien nay co 
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khoang 200 loai zeolit tdng hap, tuy nhien mari chi c 6 mot luang nho trong 
so do dirac sir dung trong cong nghiep. 

Tfnh chat chmh ciia cac zeolit duac the hien bai cau true va hinh thai 
cua cluing, tuc la sir sip x£p tr&t tir cua cac tir dien, phan the tfch r 6 ng, sir 
ton tai cac mao quail va cac 16, kfch thucrc cac 16 va cac mao quan. Ngoai ra 
tfnh chat cua cac zeolit con phu thuoc vao ty le Si/Al; (hoac SiCb/ALC^) va 

cac cation bu (K~, Na + .„). 

Quy luat Lowenstein chi ra ring, trong cau true zeolit khong ton tai lien 
ket dang Al-O-Al ma chi co dang lien ket Si-O-Si va Si-O-Al, v! vay ty le 
Si/Al trong khung cau true deu lorn hon hoac bang 1. 

XIV.1.1. Phan loai zeolit 

Du'a vao dac trirng va tfnh chat su dung cua zeolit, nguai ta phan loai 
zeolit theo hai hiro'ng chfnh sau: 

1 . Phan loai zeolit theo kfch thuoc mao quan 

PhAn loai theo kfch thuac mao quan rit thuan tien trong viec nghien cihi 
urng dung zeolit, theo each nay ta chia zeolit lam ba loai: 

• Zeolit co mao quan rong: duang kfnh mao quan lan hon 8 A. 

• Zeolit co mao quan trung binh: duang kfnh mao quail tir 5 A den 8 A. 

• Zeolit co mao quan nho; duang kfnh mao quan nho han 5 A. 

2. Ph3n Loai zeolit theo ty le Si/Al 

Phan loai theo each nay cho ta bi£t ve nhfrng bien doi tfnh chat cua 
zeolit. Zeolit duac chin thanh ba loai sau: 

- Loai giau Al: Theo quy tac cua Lowenstein thi ham 1 Uong Si trong 
zeolit luon Idn han ham luong Al, co nghTa la ty le Si/Al luon lan han hoac 
bang 1. Trong loai giau Al gom co cac zeolit sau: zeolit 3A, 4A, 5A 
(faurazit) vdi cac dang tuang tfng 3A (K + A), 4A (Na'A), 5A (Ca 2 + A). Quan 
trong nh£t trong loai zeolit giau Al la NaX vai ty le Si/Al tir 1,1 den 1,2. 
Mao quan ciia zeolit nay tuang doi lan (8 A). 

- Loai co ham luong Si trung binh: Vai zeolit loai nay ty le Si/Al tir 1,2 
den 2,5. Ta co cac zeolit thuoc ho nay la zeolit Y, X. 

- Loai giau Si: Loai zeolit nay co ty le Si/Al > 2,5, tuang d 6 i b£n nhiet, nen duac 
sir dung trong nhieu qua trlnh xiic tac co dieu kien khac nghiet, tieu bi£u ciia zeolit 
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loai nay la ZSM-5, ZSM-11... Ty \€ Si/Al cua cac zeolit nay xdp xi 100, 
duong kfnh mao quan tir 5,1 A den 5,7 A. Theo Naccache, c&'u true khung 
cua ZSM thuong co khoang 10 nguyen tur A1 tirang ung voi 1000 nguyen tir 
Si trong mang. 

XIV.1.2. Cau true cua zeolit 

Zeolit co cdu true tinh the:, sir khac nhau trong mang tinh the cua cac 
loai zeolit la do didu kien tong hop, thanh phdn nguyen lieu, sir trao doi cac 
cation kim loai thay the tai cac nut mang tao n6n. 

Theo Naccache va nhilu tac gia khac, vide tao thanh khung c£u true 
zeolit la do m6i lien ket -Si-O-Si- hoac -Si-O-Al- tao ra. Xung quanh 
m6i ion Si 4+ la 4 nguyen tir O tao thanh khung tu dien T0 4 , trong do co mot 
so tu dien vi tri Si 4+ dupe thay the b&ng Al 3+ tao ra tu di6n A10 4 ~. Khung tu 
dien co dang nhu tren hinh XIV. 1. 

Tu dien co ban nay co dien tich am con du va no duoc bii trir bang cac 
cation trao doi nhu K + , Na\ Ca 2+ , Mg 2+ , NH/, H + ... Cac tu didn Si0 4 4- va 
A10 4 5 ~ duoc lien ket vori nhau ni6t each dac biet qua dinh oxy tao thanh 
nhirng don vj cau true co ban goi la sodalit. Nhu vdy vien gach de tao thanh 
tat ea cac zeolit la sodalit co c&u tao khung Si-Al nhu hinh bat didn cut 
(hinh XIV.2). 



Hinh XIV.1. TCr di$n dugc tao thanh b<Ji Hinh XIV.2. Cau true khdng gian 
4 nguy&n tir oxy phan b6 xung quanh cua bat di&n cut. 

nguyen tir silic hoac nhOm. 

Tai ede dinh cua bat di£n cut la cac ion Si 4+ va Al 3 *, cac dien tich duong 
nay la tarn cua tu di6n T0 4 . Xung quanh m6i dinh cua mot sodalit lu6n co 4 

ion O 2- , cac ion nay la cdu n6i giua cac nguyen tir Si va A1 trong sodalit 
hoac giua cac nguyen tir Si va A1 thuoc cac sodalit khac nhau. 
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Tu cac mdi li£n ket giua cac tu dien T0 4 lai tao thanh cac 6 mang hinh 
hoc co so co dang nhir or hinh XIV.3. 


o-o 

A-A 

4 


A o n 




A-A 



4-1 




XIV.1.3. Mot so zeolit tieu bieu 
a) Zeolit A 

Zeolit A la loai zeolit tdng hop co cdu 
tao khac vdi zeolit tu nhidn, cdu true cua no 
co dang mang ludi lap phuong don gian 
tuong tu nhu ki6u lien ket trong tinh the 
muoi NaCl, vdi cac nut mang ludi la cac bat 
dien cut (hinh XIV.4). 



D6 i voi zeolit A, ty s6 Si/Al = 1 nen 11% . ^ K . lt _. 

, . .. Hinh XIV.4. Cdu true khdng gian cua 

so nguyen tu Si va A1 trong moi mdt don t g bto mang tinh th* zeolit A. 

vi sodalit bang nhau. Vi vay vdi mdi bat 

didn cut duoc tao bdi 24 tu dien co 48 nguyfin tu oxy lam cdu noi, vay 
con du 12 dien tich am. De trung hoa het cac dien tfch am nay phai co 12 
cation hoa tri 1, vf du nhu Na' t ’ hoac 6 cation hoa tri 2 (Ca“*). Trong 
trudng hop zeolit A thi co 12 cation Na* ntn cong thuc chung cua zeolit 
A la: Naj2[(A102)i2-(Si02)i2]- 


210 







Cac sodalit lien ket vdi nhau qua mat bon canh tao thanh mot cau true 
hoan chinh co dang nhu tren hinh XIV4. 

Vay cong thurc chung cua mot don vj zeolit A hoan chinh la: 
Na^Al^Si^O^^H^O 


Trong qua trinh lien ket, gitfa cac sodalit A tao thanh cac hoc ldn va cac 
hoc nho, hoc ldn dupe coi la phdn the tfch gidi han giufa 8 sodalit trong mot 
6 mang, con hoc nho la phan khong gian rdng trong sodalit. Theo Naccache 
va mot so tac gia khac thi hoc ldn cua zeolit A (con goi la hoc a) co the coi 
la dang hinh cau co dudng kfnh hoc la 11,4 A. Dudng kfnh hoc nho (con goi 
la hde (3) khoang 6,6 A. M6i hd'c Ion cua zeolit A thong vori 6 hoc ldn ben 
canh qua cac cha so 8 canh (goi la cua so hoc ldn) co kfch thude 4,2 A. 
Ngoai ra moi hoc ldn con thong vdi 8 hoc nho qua cac cua so 6 canh vdi 

n j M o 

kich thude cua so nho la 2,2 A. 

The tfch cua moi hoc ldn la 150 A va cua moi hoc nho la 77 A . Do sir 
thong giua cac hoc 3 va a tao thanh cac kenh noi. Viec tao thanh kenh lam 
tang the tfch tu do cua zeolit khoang 50% tong thd tfch chung. Do vay dp 
xdp cua zeolit A rdt cao nen co thd hap phu dupe cac chat co dudng kfnh 
phan tir hoac ion nho hon dudng kfnh cua so de vao cac hoc hap phu cua 
zeolit. Day chfnh la hien tupng ray phan tir cua zeolit A. 

b) Zeolit dang X , Y 

Trong cau true zeolit dang X, Y, cac sodalit co hinh dang bat dien cut 
dupe sap xdp theo ki^u tinh the kim cuong 
(lap phuong tarn mat) (hinh XIV.5). 

M6i nut mang ludi cua zeolit X, Y deu 
la cac bat dien cut va m6i bat dien cut do 
Lai lidn kd't vdi 4 bat dien cut khac d mat 6 
canh thong qua lien ket cdu oxy. S<5 mat 6 
canh cua bat dien cut la 10, do v&y luon ton 
tai 4 mat 6 canh con trong cua m6i bat didn 
cut trong zeolit X, Y. 

So tir dien Si0 4 hoac A10 4 trong moi 

v w i' ^ Hinh XIV.5. Cau true khdng gian 

te bao co ban cua zeolit X, Y la 192, so * .. . r . Kl v . J v 

’ ’ cua tinh the zeolit NaX hoac NaY 

nguyen tir oxy la 348 nguyen tir. kilu faurazit, 
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Vide phan biet giiia zeolit X va Y dua vao ty so giira Si/AL Trudng hop 
Si/Al = 1 den 1,5 ta co zeolit X, ndu ty s 6 Si/Al = 2, ta co zeolit Y. 

Cong thufc hoa hoc cua mot te bao co sd cac loai zeolit nay nhu sau: 

Zeolit X: Na 8fi [(A10 2 ) 8fi .(Si0 2 )iofi].260H 1 0 

Zeolit Y: Na 56 [(AlO 2 ) 56 .(SiO 2 ) 13 6].260H 2 O 

Cung mot ty so gitfa Si/Al nhurng dang faurazit tit nhien thi ngoai Na + ra 
con co cac ion Ca 1+ , Mg 2+ ... do do c6ng thirc faurazit tu nhien co dang: 

(Na 2 .Ca.Mg) 30 . [(AlO 2 ) 60 .(SiO 2 ) 1 32 ].260H 2 O 
va (Na 2 .Ca.Mg) 30 .[(AlO 2 ) 56 .(SiO 2 ), 36 ].260H 2 O 

Nhu vay ta nhan thay zeolit Y giau silic hon so vdi zeolit X mac du tong 
cac ion Si 4+ va Al 3 ^ khong doi, bang 192 va bang so nut mang cua mot te bao 
co so. 

M6t tinh chdt quan trong ta cung di nhan thay la ty s 6 Si/Al anh hudng 
den do ben cua zeolit, ty sd nay cang lorn thi dd b6n CO nhiSt cang cao. Do 
vay zeolit Y bin hon zeolit X. 

Do su tao thanh lien kdt giiia cac mat cua zeolit X, Y khac vdi zeolit A, 
nin hoc a cua chiing cung co kfch thude khac vdi hoc a cua zeolit A. Duong 
kinh hdc a cua zeolit X, Y khoang 12,7 A. Mat khac, do lien ket a cac mat 6 
canh nen ton tai ba dang cua so tuong ung vdi cac mat thong nhau cua cac 
hdc a va (3. Khi hai hdc a thong nhau, cua so la 7,8 A. Trudng hop hdc a 
thong vdi hdc p, cua so gom 6 nguyen tu oxy, kich thude khoang 2,2 A. 
Trudng hop thdng giua hai hdc p va p, cua so cung co 6 nguyen tu oxy va 
kich thude khoang 2,2 A. 

c) Zeolit mordenit 

Mordenit la mpt loai zeolit trong do ty so giira Si/Al > 5, no thude loai 
khoang ngheo nhom. Trong tinh the cua mordenit co cac ion Na + va dang 
cdu true cua no kha dac blit. 

C6ng thric hoa hoc cua mordenit d dang hydrat nhu sau: 

Nag.Alg,Si40.O95.24H 2 O 

Mat xfch co ban dau tien cua sir tao thanh tinh th^ dang mordenit la su 
tao vong lidn ket cua 5 nhom nguyen tu T0 4 (T la A1 hoac Si). Hlnh XIV.6 
mo ta dang mat xfch a (a co kfch thude xa'p xi 18,13 A). 
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(a) 



(b) 



Hinh XIV.6. Dang c§u true mordenit. 


Tir ciu true (a) qua c£u noi oxy tao thanh cau true phuc tap han (dang b) 
vdi kieh thude (b) - 29,43 A. 

C£u true (c) la dang c a ban tao thanh m6t dan vi doc lap ciia tinh the 
zeolit mordenit. 

Cua s 6 ]dn ciia mordenit tao thanh tif vong gdm 12 nguyen tir oxy, kieh 
thude cua so la 5,9 A d €n 7,1 A. Cua so nho do chfnh cau true (a) tao thanh 
vdri kieh thude tir 2,7 A dan 5,7 A. 

Do cau true nhu v^y nen trong mordenit ton tai tihidu kenh noi, do xdp 
cua mordenit tuang doi cao, 40% the tfeh. Do vay mordenit co nhieu Ung 
dung trong thuc te. 

d) Zeolit ZSM-5 vd ZSM-ll 

Zeolit ZSM-5 va ZSM-ll thude ho zeolit mao quan trung bitih, kieh 
thude mao quan tuang ung la 5,3 A va 5,7 A. Ty le Si/Al trong ho zeolit 
ZSM kha cao, trong cau true khung cua ZSM chi co khoang 10 nguydn tu 
Al/1000 nguydn tu Si a nut mang. Do vay zeolit ZSM-5 va ZSM-11 kha ben 
thuy nhiet. Trong dang tinh the ng£m nude, c6ng thufc chung cua ZSM-5 va 
ZSM-11 nhu sau: 

Na n .Al n .Si9 6 _, v O|92- i 6 H 2 O 

Sodalit cua zeolit nay co dang (a). Trong dang (a) ta thay co 5 va 8 tu 
dien T0 4 lien ket tao thanh vong co sd (hinh XIV.7). 

Trong zeolit ZSM-5, (a) co kieh thude 20,1 A den 20,7 A. Tif 3 mdt xich 
(a) tong hop duoc cau true (b) (hinh XIV.8). 
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Kich thircrc cu 

Tir (b) tong h< 
tlurtfc ciia te bao c 





Ci'u true chimg cua he thong mao quan ZSM-5 c6 dang hinh elip vdi 
kfch thude mao quan khoang 10 A. Cac cua so trong zeolit ZSM-5 gom co: 

Cua s 6 ldn (1) 5,1 A dan 5,7 A 

Cua so nho (2) 5,4 A den 5,6 A. 

Cac cira so nay tao thanh do su lidn ket cua 10 nguyen tir oxy trong 
T0 4 .Vay ta nh&n thay kfch co cua s 6 ldn va nho cua ZSM-5 ttfOng dirong 
nhau, do do do chon loc cua xiic tac ZSM-5 r£t cao. 

CAu true cua ZSM-11 tuong tu nhu ZSM-5, (cua so tao thanh do 10 
nguydn tu oxy trong TQ 4 lidn kdt lai, kfch thude mao quan xap xi 10 A) 

nhung he thong mao quan cua ZSM-11 co dang hinh sin, cira sd cua ZSM-l 1 
kich thude tu 5,1 A den 5,5 A. Cac cira s<S cua ZSM-l 1 d6ng deu hon ZSM-5, 
do v&y do chon loc cua ZSM-l 1 cao hon hin so vdi cac loai zeolit khac. 

Ngoai mot so loai zeolit co ban tren, con co rat nhidu zeolit cung kha 
thong dung nhu d bang XIV. 1. 


Bang XIV. J. Cic loai zeolit xuc tic sir dung trong loc hoa din 


Loai zeolit 

Kfch thude mao quan 

Khong gian 

Kieu cau true 

Kich thude vdng 

ZSM-5 

5,3 * 5,6 

5,1 x 5,5 

3 chi^u 

MFI 

10T 

ZSM-22 

5,5 x 5,4 

1 chidu 

TON 

10T 

Mordenit 

6,5 x 7,0 

2,6 x 5.7 

2 chieu 

MOR 

8 va 10T 

Beta 

6,5 x 7,0 

7,5 x 5,7 

3 chieu 

BEA 

12T 

USY 

7,4 x 7,4 

3 chieu 

FAU 

12T 

Theta 1 

4,2 x 5,4 

3,5 x 4,8 

2 chieu 

FER 

10 va 8T 

RhO 

3,6 x 3,6 


RHO 

8T 

MCM-41 

4,0 x 6,5 

1 chieu 

M441S 

tuy dieu kidn 
tong hop 

SAPO-11 

6,3 x 3,0 

1 chi£u 

AEL 

10T 

VPl-5 

13 

1 chi§u 


18T 

KL 

7,1 x 7,1 

1 chi£j 

LTL . 

12T 
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e) Zeolit AlPO va SAPO 

A1PO hay con goi la aluminophotphat, la mot loai zeolit mdri dtrgc 
Wilson tcing hop nam 1978, AlPO thuoc loai zeolit vi mao quan, kich thudc 
mao quan co thi thay doi tuy thuoc vao thanh phan cua cac nguyen lieu va 
dieu kien tong hop (kich thudc mao quan xap xi 0,8 nm). 

Diem khac biet noi bat giira aluminophotphat va cac zeolit thirdng 
(aluminosilicat) la thanh phAn cua cac cau tir trong khung zeolit. 

Vdi zeolit thirdng, c£u true tinh the co dang: 


O 


O 


o 


o 


o 


Al" 
/ \ 

o o 


Si 

/ \ . 

o o o 


\ / \ 

o o o 


Do Al co hoa tri (3+) nen [AIO 2 ] co dien tich (-1), tnong tit Si co hoa 
tri (4+) nen cau true rut gon cua mot mat xich chira Si trung hoa ve dien 
[Si0 2 ]°- Tdng dien tich cua mot khung co ban trong zeolit bang chinh so 
nguyen tir Al trong khung. Chinh gia tri dien tich nay anh hudng quan trong 
den su manh yeu cua lire ax it Brondsted trong zeolit. 

Trong cau true AlPO, nguyen to Si dirge thay th£ biing photpho tai cac 
nut mang. Photpho co hoa tri (5+) do do khi xem xet mot c&u true rut gon ta 
nhan thay [P0 2 ] + co dien tich (+1). Q'u true tinh the AlPO co dang: 



OOOOO OO O 


Nliu vay tong dien tich cua mot mAt xich ca ban [A10 2 ],[P0 2 ] bAng 0 
(mat xich trung hoa dien). Di6u nay dan tdi su phan ly cua H + tai cac tarn 
axit giam, hay noi mot each khac luc axit cua cac tarn axit y£u. Vay AlPO 
thuoc loai zeolit co do axit yeu, boat tinh cua no thap. 
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Bang XFV.2. Mot so loai AIPO sir dung hien nay 


Cau true 

Kich thi/fle 

mao quan 

So vong 

%V cac chat trong zeolit 

0 2 

H 2 0 

AIPO-5 

0,8 

12 

0,18 

0,3 

AIPO-11 

0,61 

10 

0,11 

0,16 

AIPO-14 

0 r 41 

8 

0,19 

0,28 

AIPO-16 

0,3 

6 

0 

0,3 

AIPCM7 

0,46 

8 

0,2 

0,28 

AIPO-18 

0,46 

8 

0,27 

0,35 

AlPO-20 

0,3 

6 

0 

0,24 

AIPO-31 

0,8 

12 

0,09 

0,17 

AIPO-33 

0,41 

8 

0,23 

0,23 


A1PO dirorc t 6 ng htfp tCr nguyen lieu chria nhom, photpho va cac tac nh&n 
huu cor tao c£u true {tac nhan huu ca co the la cac amin hoac NH 4 OH). 
Thanh phan chu yeu cua AIPO la: R, A1 2 0 3 , P 2 0 5i H 2 0, trong do R la amin 
hoac NH 4 + . 

T 6 ng hop AIPO tuofng tu tong hop zeolit aluminosilicat thudng, nhirng 
thay v] tao gel aluminosilicat ta dugc gel aluminophotphat. Qua trinh tong 
hop bat dau vdi sir to hop cua mot so phan tu nh£t dinh tu boemit hoac gia 
boemit (do la mot ph&n tu aluminohydrat hoat dong va axit photphoric trong 
nude) tao gel aluminophotphat. Sau do mliu duoc nung a 500°C den 600°C, 
thdi gian nung 48 gid, thanh phan R va H 2 0 dirge tach ra tao thanh cau true 

vi mao quail cua zeolit AIPO. Rich cd tinh the cua zeolit AIPO tuy thuoc vao 
che dd nhiet khi nung, thdi gian ket tinh, nong do cua tac nhan huu co. Sau 
khi nung ta thu dugc AIPO co cau true khung trung hoa vi dien va the hien 
tfnh axit yeu. 

AIPO ft co urng dung trong thuc te do hoat tfnh thap, do do ngudi ta cai 
tien di tang hoat tfnh cua no len bang each thay the cac nguyen tu kim loai 
khac vao cac nut mang tinh the cua zeolit AIPO. Cac kim loai thay the 
thudng la kim loai da hoa tri nhu Co, Mn, Fe, Be, Zn... loai zeolit nay dugc 
ky hieu la MeAlPO. Co the thay doi nhidu kim loai khac nhau, vdi mac dfch 
chfnh lam thay doi dien tich trong khung mang tinh the, ddng thdi dam bao 
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cac tinh chat cof ly quy bau cua A1PO. 

Trong trircmg hcrp thay Al trong khung bang Si, ta duo c ho zeolit mbi co 
hoat tinh xuc tac cao, dp bin co nhi£t tot, goi la zeolit SAPO. 

Viec thay the cac vi tri Al o nut mang cua A1PO co thi xay ra nhu sau: 
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Zeolit SAPO tuy co dien tich tdng cong trong mot don vi mat xich ca 
ban trung hoa nhirng do anh htfcmg cua cac nguyen ttr Si n^m ngan each gifra 
Al va P nen hoat tinh cua SAPO lofn hon nhieu lan so veri A1PO. 

Trong khung cua zeolit SAPO thirdng day tri ty le nguyen tir (Si-Al)/P = 1. 
Hien nay co mot so nghi£n ciru sir dung kim loai kiem them vao thiinh phan 
SAPO di nang cao hoat tinh cua xuc tac. 

Cac umg dung cua SAPO trong cong nghidp: 

• Oljgome hoa cac olefin; 

• Lam xuc tac cho phan ting izome hoa parafin; 

• Lam xuc tac cho qua trinh alkyl hoa hydrocacbon aromatic va izome 
hoa xylen; 

• Chuyen hoa metanol thanh hydrocacbon aromatic. 

XIV. 1.4. Tinh chat axit be mat 

XIV. 1.4.1. Khdi niem va sit hinh thanh cac tdm axit trong zeolit 

Khai niem ve do axit b i mat cua xuc tac ran xuht phat tir qua trinh quan 
sat thufc nghiem. Mot s6 phan ting dirpc xuc tac bdi chat r£n cho san pham 
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gan giong vdi qua trinh su dung cac axit thong thudng. Cac nha khoa hoc 
thiTa nhan rang cac tinh chat axit cua nhi£u xuc tac va chii yeu la cac zeolit 
chmh la nguon hoat tinh xuc tac cua chung trong cac phan ung xay ra theo co 
che cacbocation, nhu phan ung cracking, polyme hoa, izome hoa, alkyl hoa... 

Tinh chA't axit cua zeolit thuc ch£t bat nguon tir cAu true dac biet va 
thanh phan hoa hoc cua no. Nhu da cAp trong phan cAu true va thanh phan 
cua zeolit, m 6 i don vi [A10 2 ] hoAc [Fe0 2 ] mang m 6 t didn tich am, duoc 
trung hoa bang cation hoa tri, thudng la Na* hoac cao hon. Khi thay th£ ion 
Na + nay bAng cac cation khac se lam xuAt hi£n proton trong zeolit. 

Trong zeolit co hai loai tAm axit: Mdt loai co kha nang cho proton (tarn 
axit Bronsted), mot loai co kha nang nhAn cap electron (tAm axit Lewis). Cac 
tAm axit nay duoc hinh thanh theo nhieu each khac nhau. 

• Tam axit Brousted 


Cac nhom hydroxyl chinh la nguon cung cap proton chii yeu d£ tao n6n 
cac tam axit Bronsted. Cac nhom OH” hinh thanh trong qua trinh phAn giai 
cac ion amoni hoac alkyl amoni tao ra proton lien k£t vdi cac nguyen tir oxy 
cua cau true mang ludi, hoac do su phan ly cua phAn tu ntrcrc hAp thu bdi 
truemg tinh di£n cua cac cation trao doi da hoa tri theo cac so do sau: 
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Tam axit Bronsted cung co the hinh thanh tir qua trinh trao doi cac 
cation kim loai ki£m bang ion H + cua axit (vi du axit HCi). Tuy nhien qua 
trinh xu ly axit nay chi duoc ap dung vdi cac zeolit bdn trong moi trudng 
axit (tuc la ty so Si/Al cao): 


219 



Na + Mord + HC1 


H-Mord + Na + Cr 


Qua trinh trao doi ciia zeolit vdi cac cation da hoa tri nhtf: cac kim loai 
ki£m tho, kim loai chuyen ti^p > d£t hiem cung lam xu&X hidn dang proton hoa 
MHZ. Cac cation nay dirorc trao doi dudi dang ngam nude Re(H 2 0) x . Dudi 

tac dung ion hoa ciia cau true zeolit cac dang nay se chuyen tir Re 3+ (H 2 0) 
thanh [Re(OH) 2 ] H* va nhu v£y la da xu&t hien proton. 

Qua trinh ion hoa cac ion hoa tri 2 (Ca, Mg, Ba) va hoa tri 3 (Ga, La) 
trao doi trong zeolit co the bieu diln theo setdd dudi day: 
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Re(OH)j + H* 
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Ngoai ra sau khi khir hydro, cac zeolit da trao d6i ion vdi ion kim loai 
chuyen tiep nhu Ni, Cu, Co hay kim loai qui Pt, Pd, Ru, Ir... cung se tao ra 
cac di&n tich am du va duoc trung hoa bang cac cation H + . Qua trinh xay ra 
nhu sau: 

- Trao doi ion vdi Pt: 

NaZ + Pt(NH 3 ) 4 2 * =5=5= Pt(NH 3 ) 4 2+ Z + Na + 

- Khu hydro: 

Pt(NH 3 ) 4 2+ + H 2 -► Pt kim Ioai/H + zeolit + NH 3 

• Tam ax it Lewis 

Cac t£m nay duoc hinh thanh tu qua trinh tach nhom hydroxyl cua zeolit 
khi xu 1y nhi6t: 
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°X A /° °\ A. P \ */° 

A A ^ A A A A * H ’-° 

o oo o ooooooo 

6 nhiet do cao (tren 400°C), trircrc h&t xay ra qua trinh di chuyen proton, 
sau do tach hydroxyl c£u true ra dudi dang PUO, theo chu trinh sau: 
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XIV.1.4.2. Co chc hinh thanh cacbocation tren xuc tac zeolit 

Trong nhidu phan ling hoa hoc, qua trinh chuyen hoa hydrocacbon tr£n 
xuc tac zeolit axit xay ra qua giai doan hinh thanh hop chit trung gian la 
cacbocation. Cac cacbocation duoc chia thanh hai loai: 

- Ion cacbenium: trong do cacbon mang didn tich ditcrng co hoa trj 3 

- Ion cacbonium: trong do cacbon mang dien tich duemg co hoa trj 5. 

Cac cabocation nay dirge tao thanh trong mao quan cua zeolit tren cac 
tarn axit theo dung quy lu3t nhu trong moi truofng long. Chung c6 the hinh 
thanh til qua trinh: edng hop m6t proton (hoac cation) vao m6t phan tit hop 
chit chua no, tach loai mdt electron khoi phln tit trung hoa hay phan cat di 
ly phan tvr, tuy thude vao tutng loai phan ting khac nhau. 
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1 . Doi xdi phdn i/ng cracking xiu tdc parafin: 

Hi6n nay co mot vai car che diroc sCr dang di giai thich su* hinh thanh cac 
hydrocacbon trong thanh phin cua san pham qua hai loai cacbocation: ion 
cacbenium va ion cacbonium. 

Hcrp chat trung gian ion cacbenium diroc hinh thanh tir qua trinh proton 
hoa olefin (lUn trong nguyen lieu hoac sinh ra do dehydro hoa) tren tam axit 
Bronsted hoac tach H + ra khoi parafin nho tam Lewis: 


r,-ch=ch-r 2 


t&m axit Bronsted 

+ HZ ^ — 


R 1 -CH 2 -C + H-R 2 + 77 


R,-CH 2 -CH 2 -R2 + L" { ISf ■ xit Levvls R,-CH 2 -C + H-R 2 + HL 


Cac ion cacbenium bi cat mach dr vi tri P so vcri C 4 , sau do tao olefin, 
hoac tham gia chuyen hydrua tao ion cacbenium mcri. Ion nay cung tham gia 
cat lidn k it p tuong tir. 

chuyen H + 

Rj-CH 2 -CTH-R 2 + r 3 -ch 2 -ch 2 -r 4 — - r,-ch 2 -ch 2 -r 2 

+ R3-CH 2 -C + H-R 4 

r 3 -ch 2 -c + h-r 4 c Jl lien ke ' r r 3 + + ch 2 =chr 4 

D£ giai thich sir co mat cua H 2 , CH 4> C 2 H 4 trong thanh phan san ph&m, 
Dessan da dua ra mot co che khac vdri sir hinh thanh ion cacbonium tren tftm 
axit Bronsted: 


R,-CH 2 -CH 2 -R 2 + 


r] + ch 3 -ch 2 -r 2 


t° t 

HZ ^ R,-CHtCH 3 -R, 

v 

Rj-CH 2 -CH-R 2 + 



+ Z" 


h 2 


2. Phdn i/ng alkyl hod hop chat thotm 

Phan irng nay xay ra theo co ch£ electrophyl qua ba giai doan vdi sir 
hinh thanh cacbocation do olefin ket hop vdi tam axit trong zeolit: 

ZeolCT H + + CH 2 =CH 2 -► ZeolCT C + H 2 -CH 2 

Sau do cacbocation nay tan cong vao nhan thorn tao phurc 7t: 
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ZeolO" C + H 2 -CH 3 + 


ZeolO -K 


Phtic nay kh 6 ng ben nen chuyen thanh phtic 8 , sau do tach proton va tao 
alkyl thorn: 



- + 
ZeolOH 



3. Phan ting phdn ho lai hydrocachon therm 

Co mdt vai co che diroc ting dung d£ ph&n tich phan ting nay. Trong do 
co mdt co chd dirge chap nh&n rdng rai hem ca la cor che hinh thanh 
cacbocation benzylic. 


Qua trinh hinh thanh cacbocation benzylic xay ra do sir tan c 6 ng cua 
mot ion hydrua va tao ra mdt ph&n tu hydro: 


■+ 



Sau do mot phan tu hop chat thorn khac tin cong vao cacbocation 
benzylic tao hop chat trung gian cua phan ting dang diphenyl metan: 



CH 2 

Zeol 


%o. 




Dang diphenyl metan tiep tuc bien d 6 i, phan chia tao ra san pham cuoi 
la benzen va cac xylen khac. 

Nhu v^y, dd axit cua zeolit co vai tro rat quan trong trong xuc tac, nhat 
la doi vdri phan ting cracking xuc tac. Ngirdi ta nhan th£y ring, khi luong 
Si0 2 cang nhieu, luong A1 2 0 3 cang it thl dp axit cua zeolit cang tang. Tuy 
nhidn ty sd Si 02 /Al 2 0 3 cung chi tang den mot gicri han nh£t dinh d£ tranh 
pha v 5 ciu true cua zeolit. 



XIV. 1.5. Tmh ch£t chon loc hinh dang 

Ngoai tfnh chat axit be mat da tao cho zeolit la m&t xuc tac axir pho 
bi£n, zeolit con co dac tfnh rat quf vi no la mot loai vat lieu mao quan, no co 
tmh chon loc hinh dang doi vdi cac chat phan urng. Co iht co ba loai chon 
loc hinh dang: 

- Chon loc hinh dang do kfch thucfc ch£t phan urng 

- Chon loc hinh dang do kfch thudc san phaim 

- Chon loc hinh dang theo trang thai trung gian. 

PhAn ldn cac xuc tac co tfnh chat chon loc hinh dang la cac zeolit. 
dudng kfnh mao quan cua cac zeolit phu thuoc vao so lirong tu dien S 1 O 4 tao 
cira s 6 mao quan Ian. 


Bang XIV.3 Dutmg kfnh mao quan ciia mot so zeolit 


Loai mao quan 

Dudng kinh mao quan (A) 

Loai zeolit 

nho 

3.6 - 4,2 

enonit 

trung binh 

57 

ZSM-5 

Itin 

5.9- 7,4 

Mordenit 


7,8 - 12,7 

Zeolit Y 


Thuc te, mao quan co dirdng kfnh nho han mot ft so vdi gia tri cho trong 
bang do sir sap xdp cac tur dien Si0 4 . 

VA nguydn tAc, mot phan tu muon phan ung trong cac zeolit cAn phai 
qua cac giai doan sau: 

- H£p phu tren hi mat ngoai xuc tac; 

- Khuech tan qua cac cua sd vao mao quan va tien ve phfa tam hoat 

tfnh; 

- HAp phu tren cac tam hoat tfnh ben trong mao quan va tap hop chat 

trung gian cua phan urng; 

- Phan urng; 

- Giai hap phu va khuech tan ra khoi mao quan. 

Trong cac giai doan nay, co thd nhAn thay kha nang khuech tan ciia cac 
phan tu trong mao quan zeolit co anh hudng rift 16n ddn ti£n trinh phan ting, 
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c li the la no dong vai tro chu yeu dinh hudng cac phan urng xiic tac. 

Mat khac, kha nang khudch tan vira phu thudc vao ban chat phan tu lai 
vira phu thudc vao kich thudc cua h£ mao quan trong zeolit, do ttnh chat 
chon loc hlnh dang cua zeolit quydt dinh. Vdi c£u true cac mao quan dac biet 
va rat dong d£u, zeolit chi cho phep cac ph£n tu co kich thudc nho horn cua so 
di vao va thoat ra khoi cac mao quan cua no. 

cj) Chon lor char phein ung 

Cac tarn xuc tac n^m trong cac khoang hoac mao quan co dudng vao bi 
gidi han bdi kich thudc cUa so. Nhu vay, chi co cac chat phan ung co kich 
thudc nho hoac gi\n bang dudng kinh cac cua s 6 nay mdi co the khuech tan 
vao trong cac mao quan d£ den cac Urn hoat dong va tham gia phan ung. 



Co che chon loc chat phan ting 

h) Chon loc sun pham 

Chi cd cac sail pham phan urng co kich thudc nho hon mao quan mdi co 
thd khuech tan ra ngoai cac 16 xdp dudi dang cac san phim cudi ciing. 

Cac san pham cong kenh khac, ndu co tao thanh trong qua trinh phan 
ung thi cung se bien doi thanh cac phan tu nho hofn hoac ngUng tu lai. bit 
chat cac mao quan lam mat hoat tmh xuc tac. 

Loai chon loc nay rat thich hop cho nhtfng phan ung can chon loc san 
phim mong mudn trong s6 cac dong phan cua no. Vi du, chon loc dang puru 
trong phan urng alkyl hoa toluen. Sir alkyl hoa toluen se tao ra ba dong phan: 
ocro , men/, va /u/;Y;-etyl toluen. Chi co /)<7>Y;-etyl toluen co the tich nho hon, 
do vay, no khuech tan nhanh hon ra ngoai mao quan nen luon cd mat trong 
hon hop san pham. Do do do chon loc hlnh dang doi vdi puru-t tyl toluen 
tang len. O ben trong mao quan, do qua trinh izome hoa xay ra nhanh, nen 
nong do cua ba izome tien tdi nong do can bang nhiet dong hoc, do chon loc 
doi vdi paru-e tyl toluen se phu thudc vao ty so ciia toe do khuech tan va toe 
do izome hoa cua ba dong phan. 
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Ca che chon loc san pham 


c) Chon loc hap chat trung gian 

Sit chuy^n hoa ch£t phan ring A thanh san phim P xay ra qua mot trang 
thai trung gian c6 cau true va kich thirdc xac dinh. 

Neu dang hop chat trung gian cua phan ring qua lorn so voi during kinh 
cac mao quan thi phan ring khdng thd xay ra ngay ca khi cac ch£t phan ring 
va san phz£m mong mu6'n nh&t co the khuech tan dd dang ra ngoai 16 xdp. Chi 
co phan ring nao co kich thude cua hop chat trung gian va trang thai chuyen 
tiep phu hop vdri kfch thirdc mao quan cua zeolit mdi co thd xay ra. 

ChAng han, n£u san pham trung gian la ion cacbenium nhidu nhanh, 
hoac neu ca ch£ hinh thanh no la phan ring luring phan tri vd chuyen dich 
hydrua hay la phan ring luring phan tri phan b6 alkyl thorn, khong thd’ xay ra 
khi khoang khdng gian trong mao quan qua nho, qua chat hep, phan ring theo 
co che nhir trdn la khong xay ra. 



Ca che chon foe trang thai chuySn tiep 

Mdt hidu ring r£t quan trong cua khai niem d6 chon loc hinh dang la: 
“kich thude cua trang thai chuyen ti£p” duroc chi ra trong trirring hop nghien 
criu phan ring izome hoa va cracking cac parafin nhe. 
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Qua trinh izome hoa //-butan tren zeolit mao quan Ion di£n ra theo c a 
che lirong phan tir. Tren cac xuc tac nay, san phim cua phan urng chu*y£u la 
/'ro-butan, propan, va pentan. 

Tr£n zeolit HZSM-5, khong gian tu do trong cac mao quan khong dii de 
cho phep mot phan urng lirong phan tir xay ra va trudc het la sir hinh thanh 
trang that chuy^n ti£p trong ltf&ng phan tur. Do su han che nay ma toe do 
phan u'ng izome hoa izo -butan tren zeolit HZSM-5 se nho hem 100 l£n so vori 
H-mordenit, cho du hai zeolit nay co d6 axit ttrong duomg nhau. 

Nhu v&y dd chon loc hinh dang theo chat phan ung hoac san pham phan 
ting se thay doi theo kich thudre hat. Hat zeolit cang Idn thi do chon loc cang 
Ion doi voi cac chat phan irng hoac san ph&m it cong kenh. Nguqc lai, do 
chon loc theo hinh dang cua cac trang thai trung gian la mot hieu urng thuan 
hoa hoc, cac san pha’m trung gian kho dich chuyen, d£ dang bao quanh cac 
trim hoat tmh. Do vay do chon loc nay se khong phu thuoc vao kich thirdre 
hat zeolit. 

XIV.2. UNG DUNG CUA ZEOLIT TRONG LOC - HOA DAU 

Viec tim ra zeolit va tong hop duqc chung da tao n£n bude ngoat Ion 
trong c6ng nghiep hoa hoc, dac biet trong nganh cong nghiep ddu khi. Viec 
urng dung zeolit khong nhurng lam tang ve ca so lirong, chat lirong cua cac 
san ph£m ddu khi ma con gop phan nang cao hieu suat cua cac qua trinh che 
bien mot each dang ke. 

Luqng zeolit su dung trong loc hoa dan ngay cang tang vi ca so luqng, 
chung loai va khoi lirong sir dung. Dudi day la mot so thong ke v6 sir dung 
zeolit trong cac cong doan loc hoa ddu. 


Bting XIV . 4 . Liromg xiic tac zeolit sur dung trong loc - hoa dau 


Qua trinh tmh che 

Xuc tac 

lugng xuc tac sir dung 

1978 (Jin) 

1985 (T/n) 

Cracking xuc tac 

Zeolit 

280.000 

350.000 

Alkyl hoa 

Zeolit 

175.000 

240.000 

Hydrocracking 

Zeolit 

19.000 

46.000 
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Ly do d£ zeolit trcr thanh mot xiic tac cue ky thanh edng trong loc hoa 
din la do nhung die tinh noi trdi cua no so vdi cac loai xiic tac khac nhu: 

• Zeolit co bi mat rieng lorn do do co kha nang hap phu cao. Tfnh 
chat hap phu cua zeolit co thi dupe khong che va thay d6i tuy thuoc 
vao tfnh ch<£t b 6 mat Ua nude ho&c ky nude cua vat li£u. 

• Co the didu chinh dupe luc axit va nong do t&m ax it trong zeolit 
cho phu hop vdi tting phan ting cu thd. 

• Kfch thude cua cac mao quan (kenh, ranh) cac hoc 16 cua zeolit phu 
hop vdi nhidu loai phan tir co kfch ccr tir 5 A den 12 A. Mat khac 
trong mao quan cua zeolit ton tai mdt didn trudng manh ndn cac 
ph&n tu tham gia phan ting dupe hoat hoa trong mao quan, tdc do 
phan ting se nhanh. 

C in true mao quan cua zeolit tao ra do chon loc hinh dang, nghla la chit 
tham gia phan ting, trang thai trung gian va cac san phim phan ting phai 
thich ting vdi khong gian cho phep cua mao quan, do do co the ban che dupe 
cac phan ting phu, thuan lpi cho viec tao thanh san pham mong mudn. 

• Zeolit la vat lidu tuong doi bdn nhiet va b6n thuy nhidt. B^ng each 
bien tinh thich hop, ngudi ta co thi che tao cac loai xiic tac hoat dong tdt 
trong nhung dieu kidn phan ting khde nghiet. 

♦ Bing vide thay th£, thdm bdt mot so thanh phan vi lupng trong nguyen 
lieu tong hpp, co the tao ra nhfing loai zeolit mdi co c£u true phu hpp ydu 
cau cua cac qua trinh trong loc - hoa ddu. 

Cac qua trinh cong nghd sir dung xiic tac zeolit thudng don gian hon cac 
xiic tac khac va co the giam bdt su 6 nhidm mdi trudng. 

Do nhung dac tfnh uu viet nhu v4y nen zeolit da trer thanh loai xuc tac 
khdng the thidu dupe trong edng nghe loc hoa ddu. No dupe sir dung trong 
hSu het cac edng doan quan trong nhu: 

• Cracking xiic tac. • Oligome hoa alken. 

• Alkyl hoa. • Therm hoa cac alkan, alken. 

• Izome hoa. 

Hidn nay, zeolit chiem tdi 95% tong 1 uong xuc tac trong loc va hoa din. 

Ngoai ting dung chinh nhu tren, zeolit con sir dung cho cac mac dfch 
khac nhu: 
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• Dung lam kh6 khdng khi va cac chat (kha nang lam khd cua 2 eolit 
co the dat tori luong dm con x£p xi 0,1 4- 0,3 gam hoi dm / gam 
chdt). 

• Dung de tinh che chat long, khf, tach cac h6n hop hydrocacbon. 

• Lam chat mang trong tac nhan luu hoa cao su va ch£t deo. 

• Lam hat trao doi ion di tach d6ng vi phong xa trong c6ng nghe hat 
nhan. 

XIV.2.1. Zeolit trong phan urng cracking xuc tac 

Cracking xuc tac ldfp soi FCC la cong ngha sir dung xuc tac zeolit ldn 
nh&'t 6 My, xuc tac cracking chiem 42% luong xuc tac su dung trong loc d£u. 
Zeolit lam xuc tac cho qua trinh nay la loai zeolit Y sieu ben (USY). Ly do 
de lua chon loai zeolit nay la do: 

• Zeolit USY co do ben nhiat cao (phan urng cracking xuc tac tien 
hanh odiiu kian nhiat d6 cao). 

• USY co kfch thudc 16 xop 1dm, nhtf v&y cac phan tur ddu nang co the 
chui lot qua va xay ra phan ufng. 

Ngoai ra, co the dimg zeolit X, Y, ZSM-5, ZSM-11 chua cac nguyan 1 6 
d &t hiem hay a dang da trao doi ion, thay Na + b&ng cac cation hoa tri +2 nhu 
Ca, Re, se lam thay d6i dac trung cdu true cua zeolit: kfch thircrc 16 xop tang 
len, do axit tang lan, d6 ban nhiat tang lan. 

Zeolit NaA ban da'n nhiat d6 650°C. 

Zeolit NaY ban den nhiet do 700 4 750°C. 

Zeolit CaY ben den nhiat dd 800°C. 

Zeolit LaY bin da'n nhiat dd 850°C. 

Do ben nhiet cua zeolit se tang khi ham luong Si0 2 tang, hay tang kich 
thude cua cac cation kim loai. 

Zeolit co hoat tinh cracking tom, vi thi ngudi ta dimg no a dang h6n hop 
voi xuc tac vo dinh hinh hay aluminosilicat tinh the va duoc goi la xuc tac 
chua zeolit. Trong san xu£t xuc tac, nguoi ta thuong trdn 10 da'n 20% (kh<5i 
luong) zeolit, voi hop ch£t nhu v&y, xuc tac cung da co boat tinh manh, hon 
hin xuc tac aluminosilicat thdng thuong. 
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Trong cong nghi£p, ngiroi ta che tao xuc tac chtfti zeolit a hai dang 
chmh: xuc tac dang cau va xuc tac dang bot. 

Tir xiic tac dang bot va sau do cai tien thanh xuc tac dang cau, thirdng 
dirac ap dung cho qua trinh cracking lap soi (FCC), con xuc tac dang cau vdi 
kfch thirdc hat tir 3 den 5 mm thi dung cho qua trinh xuc tac lop chuyen 
dong, 

Xuc tac chtfa zeolit co uu di^m la gia thanh ha, d£ dang tai sinh (dot 
chay cdc) vi coc tao thanh se bam tren b 6 mat chat mang chu khong a trong 
mao quan cua zeolit, 

Ngoai ra, co the tang hieu qua xuc tac ciia zeolit bing each sir dung chit 

nin, 

O cac nha may loc dau hidn dai, yeu cau che bi£n cac nguon nguyen 
lieu ngay cang nhieu hon vdri su gia tang khong ngung phan can sau chung 
cit khi quyen, nen viec sir dung xuc tac zeolit ngay cang pho bien va co tim 
quan trong. 

Viec tang luqng cacbon conradson trong tiguy 6 n lieu da lam giam d 6 
chuyen hoa vi nhiet do hoan nguyen phai tang va phai giam ty so xuc tac / ddu. 
Van de do co th^ duoc cai thien neu lira chon xuc tac co ty so zeolit / chat 
nen thich hop, de dat duqc phin day cracking cue dai ma khong lam tang 
luong kh( khd hay cdc. 

Mat khac, chat nen cung co the duoc dieu chmh de co duoc b4 mat 
rieng, do ax it va su pban bo kfch thuac mao quan phii hop. 

Cac hat xuc tac cua qua trinh FCC bao g 6 m chu yeu khoang 35% (trong 
hrong) zeolit Y, phoi li£u vdi m 6 t chat nen gom Si0 2 dong vai tro chat ket 
dinh va AI 2 O 3 de cracking cac ph£n tu ldn. Chit nSn thudng bao gom ca dat 
set de lam cho xuc tac co ty trong thich hop. 

Mot trong cac vai tro cua chit nSn la tang sue de khang cua zeolit doi 
vdi cac chit ngp d 6 c kirn loai. Tang ham luong cua chit n£n cung lam tang 
kha nang b£n thuy nhi£t cua xuc tac. 

Kha nang tiep nhan cua nguydn lieu vao be mat va di vao ben trong cua 
xuc tac phu thuoc vao kfch thude phin tu cua hydrocacbon, su phin bd cac 
mao quan ciia xuc tac, sit thong thoang cua cac loi vao mao quan, va phu 
thuoc vao thori gian tiep xuc gitfa xuc tac va nguyen lieu v.v... 
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Cac mao quan loti c 6 hoat tinh thip va bd mat nho nhung co kha nang 
hoat d 6 ng nhu ngtfdi din dudng, v£n chuyen cac phan tu den cac tarn xuc tac 
trong cac mao quan nho hon. Vide cai tien kha nang tid'p nhan nguydn lieu 
doi vdi xuc tac FCC la mot vin de thdi su dat ra trong cac edng trinh nghien 
criu hidn nay. No giup cracking phin can tot ban, kha nang chong ngb d 6 c 
xuc tac tot hon, cai thidn hd s 6 khai thac ciia cong doan FCC va giam cac 
phan ring phu, cac phan ring tai cracking. 

Ngirai ta da nhan thay ring, he s 6 khai thac co the dime nang len gap 
doi nhd ciu true mao quan thoang (mo) hon, no khong chi tac dong din kha 
ning khuech tan trong cac hat xuc tac ma con tang cirdng kha niing giai 
phong chat khoi be mat xuc tac nhanh hon. 

Kha nang khuech tan cua cac phan tu duac cai thien con lam giam that 
gian luu cua cac san phim trong mao quan xuc tac. Do do, cac phan ring 
phu, cac phan ring tai cracking cung giam. Xuc tac co cau true rit ma co kha 
nang tiep nhan nguyen lieu cao giup cho c 6 c tu cracking va do vay ma giam 
su tao coc. Con trong cac 16 phan ring, neu thori gian tidp xuc ngin thi xuc 
tac dd bi tao coc vi khong du that gian de chuyen tien to tao c 6 c den tiep xuc 
vdi cac t&m xuc tac, ma no lai bi chuyen hoa tiep do v£y ham ltfOng coc tang len. 

Hidn nay, 6 My va mot so nude khac su dung xuc tac zeolit mao quan 
sieu rong (UWP) phoi lieu vdi zeolit Y. Cac die trufng cua loai xuc tac nay 
xem bang XIV.5. 

Can cri vao ham luong xing thu duac, thiy ring d£y la mot loai xuc tac 
cracking rit tdt. 

XIV.2.2, Ung dung cua xuc tac zeolit trong qua trinh alkyl hoa 

Trirac day, phan ring alkyl hoa duac tien hanh vdi xuc tac axit nhu HF, 
H 2 SO 4 . Cac xuc tac nay gay 6 nhidm moi tru 6 ng va Sn mon thidt bi. Ngay 
nay, UOP da su dung xuc tac rin nhu: 

- Di the hoa xuc tac HF (mang trdn chit mang rin). 

- Sir dung xuc tac chria zeolit loai CaNiY, LaHY, nhit la zeolit Y co 
chria canxi va cac nguyen to dit hid'm. 

Khi dung xric tac chria ^olit thi dieu kien cong nghd cua phan ring co 
khac hon: nhiet d 6 cao va ap suit cao hon so vdi khi dung HF, nhung Uu 
die'm cua no la ft phan ring phu va dd tach xuc tac, san phim tao thanh tinh 
khiet han. 
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Bri?ig XIV.5- Dac trung cua xuc tac FCC tieu chuan, phoi lieu 
vdi zeolit mao quan sieu rong UW1 1 (MCM) 


Cac thdng s 6 

Xuc tac FCC 

tieu chuan 

Xuc tac phoi 
li$u MCM 

Th^nh chan hoa hoc 



Y-zeolit 

(% trong lugng) 

35 

35 

UWP zeolit 

(% trong lugng) 

- 

10 

Chat n£n hoat dong 


10 

- 

Phan tich vat Iv 



Be mat ban dau 

(m 2 /g) 

237 

344 

The tich mao quan 

(m 2 /g) 

0,11 

0,174 

Be mat sau khir hoat tinh Ni 

(m 2 /g) 

137 

164 

The tich mao quan sau khi khir hoat tinh Ni (m 2 /g) 

0,053 

0,073 

06 chon loc urna vdi 68% chuvln hoS 



Xang 

(% trong lugng) 

43.7 

43,8 

LCO 

(% trong lugng) 

17,9 

16,0 

Phan day 

(% trong lugng) 

14,1 

16,0 

cdc 

(% trong li/gng) 

2,4 

2,6 


Mot so quy trinh cdng ngh£ dung zeolit hien nay dang dime thuc hien de 
san xuat etylbenzen vi day la alkylat quan trong nh£t (90% luofng etylbenzen 
dung de san xu&t styren). Phan ring alkyl hod benzen bang etylen su dung 
zeolit H-ZSM-5, o di6u kien nhiet dd 450°C, ap suat 2 d£n 3 MPa, ty so mol 
benzen / etylen la 5 : 20. 

Alkyl hoa toluen bang etylen dung xuc tac ZSM-5 bien tinh, thu dime 
p-etyl toluen vcri do chon loc rdt cao (97%), do chuyen hoa toluen cao. 

Qua trinh di phdn toluen chon loc cua hang Mobil sir dung tinh the lorn 
H-ZSM-5 a 455 475°C, p - 2 r 4 MPa, tao ra ham luqrng p-xylen 82 t- 90% 

cr 30% chuyen hoa. Viec sri dung tinh the lam la can thi^t vi ca ba dong phdn 
cua xylen dime hinh thanh trong cac mao quan, nhirng nher kha nang khuech 
tan lorn cua /j-xylen so vdi hai dong phan kia n£n san phlm mong muon la 
;?-xylen thoat ra khoi tinh th£. Con hai dong phan kia ndm lai trong zeolit 
bude phai chuyen hoa thanh p-xylen. Nhiet d6 cua qua trinh edn cao vi nang 
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lifting hoat hoa cua phan ung di phan lorn. 

Phan ring di ph&n toluen dl thuc hi£n vi no kh6ng doi hoi them mot tac 
nhan alkyl hoa nao, dong thdi san phdm xylen va san pham phu benzen diu 
co gia tri. 



Alkyl hoa benzen bang propylen: 




CH-CH 


CH 


3 


Phan ling xay ra trong pha hoi. San pham thu diroc la cumen, dung di 
dieu che phenol va axeton. Xuc tac sir dung la zeolit Y d 200°C. Do chon loc 
dat 70 den 90%. 

Co the thuc hien phan ung trong pha long, luc nay xuc tac sir dung la 
zeolit (3 va ZSM-12, chung co tfnh on djnh cao hon va do chon loc tot hon so 
voi zeolit Y. 


XIV.2.3. Zeolit trong qua trinh izome hoa 

De thuc hi£n co hieu qua phan ung izome hoa cac alcan, hi£n nay ph 6 
bien sir dung xuc tac luong chu'c. Trong do Pt dong vai tro churc ning oxy 
hoa - khir (xuc tien cho phan ting hydro hoa, dehydro hoa). Zeolit-12 MR 
(cira so vong 12 canh) co mao quan Ion, co chuc nang axit. Ngoai zeolit-12 
MR, ZSM-5 la nhting xuc tac ph 6 bi£n nh£t, con co Mordenit, SAPO-11, 
zeolit p, Pt-H-mordenit. Co the tham khao cac xuc tac izome hoa a bang 
XIV.6. 

XIV.2.4, Xuc tac zeolit trong phan ling thorn hoa alcan 

Muc di'ch cua qua trinh la tao ra cac hydrocacbon thorn la nhting cau tir 
co tri so octan cao cua xang, ngoai ra la nguy£n lidu cho tdng hop hoa dau. 

Cac xuc tac sir dung la H-ZSM-5, Ga-H-ZSM-5, Ni-H-ZSM-5, Zn-H- 
ZSM-5, Mo/ZSM-5, Ag-H-ZSM-5. Ngoai ra, co th^ dung cac loai khac nhu 
Pt/zeolit J3. 
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T^t ca cac xuc tac tren di u cho d6 chuy^n hoa va do chon loc cua 
hydrocacbon thorm rat cao. Cac so lieu da duoc ph&n tich ky of phan tren. 


Bang XIV.6. Do chon loc cua phan ling izome hoa n-octan tr£n 
xuc tac Pt mang tr£n cac chat mang khac nhau 


Chat mang 

Nhiet <36 

l-C 8 

2M-C 7 

C 3 -C 5 

i-c 4 

dm-c 6 

Do 

chon loc 

3M-C 7 

c 4 

(ty so mol) 

r?-C4 

Do chon loc 
(%tr.L) 

SiC^'A^C^ 

371 

96,4 

0,67 

0,95 

0,96 

8,5 

HY 

257 

96,8 

0,71 

0,64 

3,5 

12 

ZSM-5 







(fi0SiO 2 /AI 2 O 3 ) 

260 

56,6 

1,54 

2.1 

1.2 

1,8 

ZSM-5 







(650SiO 2 /A! 2 O 3 ) 

343 

58,4 

0,88 

1,2 

0,98 

5,6 

Na-beta 

367 

74,3 

0,70 

0,68 

1,7 

10 

SAPO-11 

331 

94,8 

1,07 

1,0 

0,92 

2,3 


XIV.2.5. Xuc tac cho qua trlnh hydrocracking 

Cong ngh£ oto va may bay phat trien da doi hoi phai tang nhanh v£ so 
lirong cung nhu chat lirong cua nhien lieu dong ca va d£u boi tron. Di6u do 
da thuc dSy cac qua trlnh che bi£n co hieu qua nhu: cracking xuc tac, 
reforming xuc tac, alkyl hoa va izome hoa phat trien, cung nhdf d6ng lire do 
ma qua trinh hydrocracking phat tri£n vcn nhip do nhanh. 

Bftng hydrocracking, co thi che bien hieu qua cac dang nguydn li£u can 
va phan cit dau mo thanh nhi£n lieu, dau boi tron, dong thori con cho phep 
nhan nguyen lidu cho cac qua trlnh che bidn hoa diu va loc dAu. 

Sau qua trlnh FCC thi hydrocracking la qua trinh sir dung lurcmg zeolit 
Idn thur hai. 

Qua trinh nay co lien quan den phan ung cracking va phan ung hydro 
hoa - khir. Chifc oxy hoa - khir cua xuc tac co tac dung tang t6'c cac phan ting 
hydro hoa - khir hydro, chtfc axit co tac dung thuc &&y cac phan ting xay ra 
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theo co ch£ ion cacboni: phan ting dong phin hoa va phan ufng hydro¬ 
cracking. 

Thong thudng, chuc axit dugc tao ra la do do axit cua cac chat mang 
AI 2 O 3 , aluminosilicat, zeolit. 

Chuc hydro hoa gom cac h 6 n hop sunfit niken va Mo hoac W, hay cung 
co the la cac kim loai quf nhu Pt, Pd. 

Hieu suat cue dai cua cac san pham co fch dugc dam bao bdi sir chon lira 
xuc tac phu hop hoac bing each han che do bien d6i sdu cua nguyen lieu va 
tuan hoan nguon nguy£n \itu chua bi bien doi. 

Dd dat dugc hieu qua cao, xuc tac cua qua trinh hydrocracking can phai 
co kha nang cracking manh di co thd dam bao bien doi dugc cac cau tu khd 
chuyen hoa nhat cua nguydn lieu. Dong thdi xuc tac cung phai co kha nang 
izome hoa cao de tang ty Id giua /ro-parafin va /?-parafin trong san pham cuoi. 

Horn nua xuc tac hydrocracking cin phai co boat tinh hydro hoa nhat 
djnh de no hod cac phdn tir nho, dugc tao ra trong qua trinh phan Ung. 

Gdn ddy, viec sir dung xuc tac zeolit dang dugc phd bidn rong rai nhdm 
nang cao hoat do ciia xuc tac, tang tfnh chiu dung cua xuc tac doi vdi sU ngo 
doc cua cac hop chdt phi hydrocacbon, dong thdi lam giam qua trinh tao coc 
bam trdn bd mat xuc tac. 

Cac zeolit co kfch thude mao quan lorn, vf du, faurazit (loai X va Y) 
dugc sir dung rong rai nhdt, mordenit cung da duoc urng dung trong qua trinh 
hydrocracking cac phan doan nhe hon, vf du phan doan naphta. 

Gan ddy, cac zeolit co kich thude mao quail trung binh, vf du loai 
Pentasil, dac biet la ZSM-5 cung da dugc suf dung cho qua trinh hydro¬ 
cracking cac nguyen lieu nang nhir ho parafinic. 

Do qua trinh hydrocracking co lidn quan d£n ca chuc axit va churc kim 
loai, nen hoat tfnh va d 6 chon loc cua chat xuc tac phu thuoc vao ban chat va 
tfnh ch£t cua cac chuc nay. Xuc tac phai co kha nang lua chon di dam bao 
dirge nhitng doi hoi cua san pham mong muon tir nguon nguyen lieu ban dau. 

Cac chat xuc tac vdi dd axit khac nhau da dugc dieu chd' bang each sir 
dung cac zeolit nhu: USY, ZSM-5, Pentasil ferrosilicat va silic - nhdm - 
photphat (SAPO). Churc nang kim loai duoc thir nghiem doi vdi cac kim loai 
nhu Pt, Pd, Ni-W. 
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Cac dac tfnh cua xuc tac zeolit xem of bang XIV.7. 


Bang XIV J. a) Dac trung hoa ly cua cac zeolit 
sur dung trong hydrocracking 


Zeolit 

T9 so Si/AI 

Kich thude 
mao quan (A) 

Loai mao qu3n 

Thi tfch mao 
qu2n (cm 3 /g) 

USY 

57 

8,0 

3D 

0,48 

ZSM-5 


5,6 

2D 

0,18 

(Fe)-ZSM-5 

88,0 

5,6 

2D 

0,18 

SAPO-5 

0,1 

8,0 

ID 

0,30 


b) Zeolit co bo sung kirn loai 



Zeolit 

Chile nang kim loai 
(h^m luong, % trong luang) 

Pl-Y 

Pd-Y 

Ni/W-Y 

Pt-ZSM-5 

Pd-ZSM-5 

Ni-ZSM-5 

Pt-(Fe)-ZSM-5 

Pt-SAPO 

USY 

USY 

USY 

ZSM-5 

ZSM-5 

ZSM-5 

(Fe)-ZSM-5 

SAPO-5 

Pt (0,3) 

PI (0,3) 

NiO (5,0); WO3 (15,0) 

Pt (0,3) 

Pt(0,3) 

Pt (0,3) 

Pt (0,3) 

Pt (0,3) 


Trong cac xuc tac tren, co the sip xep theo thtr tu tang din cua cac trung 
tarn axit nhif sau; 

SAPO < (Fe)-ZSM-5 < ZSM-5 < USY 

Hoat tinh cua cac zeolit ddi vcfi qua trlnh hydrocracking dau mo dircrc 
sip xep theo thur tu tang din nhur sau: 

SAPO < Fe ZSM-5 < USY < ZSM-5 

Nhir v&y, zeolit USY va ZSM-5 to ra la cac xuc tac td't hem ca cho qua 
trinh nay. 


236 
















Chucrng XV 

sd LUdC VE DAU MO VA KHI CUA VIET NAM 

XV.l. KHAI QUAT CHUNG 

Hang nlm, th£ gidi sir dung mot lugng nhidn li£u rdt Ion: hon 3 ty tin 
dau va hem 2 ty tin khi. Trong do My slt dung 800 trieu tin ddu, con Viet 
Nam: Tir nam 2001 tra di da dua lugng sir dung nhien lieu len 12 trieu 
tl'n/nam. 

Tru lugng dau mo tr£n th£ gidi tlnh den 1996 co the khai thac dugc 135 
ty tan. Cho den ngay nay, vdn thuotig xuy£n phat thien ra cac mo ddu mdi, 
them vao do, cong ngh£ khai thac va che bien dau ngay cang phat trien cho 
phep khlng dinh rang, nguon nguy£n li£u ddu khi vln rlt ddi dao va san 
luong ddu khi dua vao sir dung ngay mot nhi£u them. 

Cf Viet Nam hien co ba mo ddu quan trong dang dircrc khai thac, do la: 

- Mo Bach H 6\ Bat ddu khai thac tir 1986. Tong san lugng khai thac dat 
tren 30 trieu tin. San lugng khoang 7-5-9 trieu tan/nam. Co the khai thac vai 
ba nam nira, sau do se giam dan. 

- Mo Rong: Bit dlu khai thac tir 1994, song san lugng chua nhi6u, dat 
12.000 den 18.000 tilling / ngay. 

- Mo Dai Hung: Bit dau khai thac tir 10/1994, san lugng 32.000 
thung / ngay (5.000 tan/ngay). 

Nhu vly tong san lugng dau tho ca ba mo trong nam 1994 la 7 tri£u tan, 
nam 1995 la 8 trieu tin. Tir nlm 2000 lugng khai thac dugc len tdi 20 trieu 
tan/nam. 

V6 khi hydrocacbon, hien nay co hai mo dang dugc khai thac: 

- Mo Tien Hai (Thai binh): la mo khi thidn nhi£n trong dat lien, dugc 
khai thac tir nam 1981. Dly la mo khi nho, hang nam cung cdp 10 d£n 30 
tri£u met kh6i khi cho c6ng nghiep dja phuang. 

- Mo Bach H 6: la dang khi dong hanh di kem khi khai thac ddu. Khi 
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khai thac m6i t^n ddu c6 the thu dugc 180 dd'n 200 m 3 khi dong hanh. 

Tiem tiding ddu khi dViet Natn 

Nam 1994 trong Bach khoa toan thu dau khi the gidri da dira con so trir 
lircmg co thuc va xdp din khi Viet Nam vao vi trf thu 6 trong 7 nude chau A - 
Thai Blnh Ducmg (bang XV. 1). 

Thuc t£ g&n day, nhieu mo khi Ion da dugc phat hidn nhu mo Lan Tay, 
Lan Do do hang BP phat hidn, trtf lugng ude tinh 57 ty m 3 khi thien nhien. 
Cung theo tinh toan cua hang BP, trfr lugng tidm nang khi cua Viet Nam 
khoang 300 den 400 ty met khdi. Nhu vay co nghia r5ng se co su thay doi 
dang ke trong bang xep hang nay. 

Theo Petro Viet Nam, can cut vao kdt qua khao sat cua cac edng ty nude 
ngoai trong thdi gian gan dfty, du kien tru lugng tiem nang dau khi Viet Nam 
co the den 5 ddn 6 ty tan. Petro Vidt Nam dang dat muc tieu dua san lugng 
dau khi vao nam 2000 ten 20 tridu tan dau quy doi. Trong do san lugng cue 
dai se dat 34 d£n 40 trieu tan/nam trong giai doan sau nam 2000, keo dai den 
nam 2010. 


Bang XV.1. Tru lugng dau khi cua mot so nude 
(theo Bach khoa toan thu ddu khi th£ gidri 1994) 


So 

IT 

T£n nude 

Dau 

(ty thung) 

Khi 

1000 ty' feet khdi 

T6ng dau va khi qui doi 
(ty thung dau) 

1 

Malaysia 

4,3 

76,7 

18,5 

2 

Indonesia 

5,8 

64,4 

18 

3 

Oxtraytia 

1,8 

18,3 

5,3 

4 

BrunSy 

1,4 

14,0 

4,0 

5 

SNG 

0,3 

15,0 

3,1 

6 

Vidt Nam 

1,2 

3,7 

1,9 

7 

ThdiLan 

0,2 

8,5 

1,8 


XV.2. DAC DIEM DAU THO VIET NAM 

D£u thd Viet Nam thu6c ho d^u parafinic. Trong so cac mo dau dang 
khai thac hieti nay d Vi6t Nam, quan trong nhat la mo d£u Bach H 6 va mo 
Dai Hung. D£u tho khai thac thuang mai tir hai mo nay chiem 80 den 90% 
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tong san lupng diu th<5 a Vi£t Nam trong thcri gian qua va ngay ca hien nay. 
Vi v&y, din tho Bach Ho va Dai Hung dupe xem nhu hai loai din tieu bieu 
nhit cua Vi£t Nam, do do thong qua cac nghien cuu v£ dau mo Bach Ho va 
Dai Hung ta co the rut ra nhufng tinh chit dac trUng quan trong. 

XV.2.1. Dau tho Viet Nam thuoc loai nhe vita phai 

Ty trong cua dau tho Vi£t Nam nAm trong khoang 0,830 ~ 0,850; dau 
Bach H 6 ty trong 0,8319 (36,6°API), dau th6 Dai Hung ty trong 0,8403 
(36,9°API). Tren the gioi co nhung loai diu nhe han nhu dau Angieri 
d — 0,830 va co nhung loai dau n&ng hon nhu dau Venexuela d = 0,948. Dac 
tinh nay quyet dinh tdng hi£u suit san phAm trAng (xang, kerosen, diezen) 
trong din th6 cao hay thip. Diu cang nhe, tong hiSu suit san phim trAng 
cang cao va diu do cang co gia tri cao. Ddi voi diu tho Viet Nam, tong hieu 
suit san pham trAng chiim tit 50 din 60% khdi lupng dau tho. ChAng han khi 
chUng cat dau tho tu mo Bach Ho va mo Dai Hung cho thay tiem lucmg cac 
phan doan nhu 6 bang XVI.2. 


Bang W.2. Hi£u suit cac san phAm cit true tiep tir dau tho Viet Nam 


Cac ph^n doan 

Hieu suat, % V tir dau tho 

Bach Htf 

Dai Hung 

Naphta 

17,81 

22,65 

Kerosen 

13,91 

14,70 

DO 

19,51 

27,15 

Can (chung khi quy^n trfen 345°C) 

48,27 

39,45 

Can (chimg chan kh6ng tren 350°C) 

14,2 

5,0 


Qua thuc te san xuit cua Sai gdn Petro vai dau tho Bach H 6, chi bAng he 
thiit bi chung cat khi quyen cung da thu dupe hi£u suit cac san pham nhu 
sau: 


Naphta : 17,2% khoi lupng 

Kerosen: 7,0% khoi lupng 

DO : 28,5% khbi lupng 

FO : 45,8% khoi lupng 
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XV.2.2. D&u tho Viet Nam la loai dau sach, chua rat it cac doc to, 
rat it itru huynh, nita, kim loai n$ng 

Vd ham lirqmg luu huynh (S), dau th6 Viet Nam chtia rat it. Trong dau 
thd Bach Ho chi chtia 0,03 den 0,05% luu huynh, dau tho Dai Hung chura 
0,08%. Nhung loai ddu tho it luu huynh nhu vAy tren the giori rat hi£m. 
Trong khi do diu th6 co luu huynh va nhieu luu huynh (trdn 2% S) gap rat 
nhidu a Trung Dong. 

Khi dau tho chufa duori 0,5% S da dugc liet vao d3u tho it luu huynh va 
co gia tri cao tr£n thi trudng th£ gioi. Nguyen nhan la do chi phi de san xuat 
cac san pham dat ch£t lugng cao theo quy dinh ve ham lugng luu huynh, doi 
vdi ddu ft luu huynh thd'p hon nhi£u so vari dhu tho co ham lugng luu huynh 
cao. Truong hop vdi diu tho Bach Ho cua Vi6t Nam, khong can phai dung 
qua trinh xir ly gi them ma cac san pham nhu xang, kerosen, DO, FO v§n dat 
dugc chat lugng cao vi ham lugng S nho hon nhieu so voi dinh mure nhu so 
lieu 6 bang XV.3. 


Bung W.3. Ham lugng S trong c£c san ph£m chung cat true tiep 


Cac san pham 

Ham lugng S, % khoi lugng 

MCrc quy dinh 

San pham thU dau tho Bach H 6 

Naphta 

0,25* 

0,0007 

Kerosen 

0,1** ; 0,25*** 

0,0014 

DO 

0,1 

0,0166 

F0 

2,5 

0,09 


* Quy dinh cho xang; ** Dau ho3 d&n dung; *** Nhien lieu phan li/c. 


Ham lugng cac kim loai ning, cac hop chat chifa nito trong ca ddu tho 
Bach Ho va d£u tho Dai Hiing deu rat th£p. 

Cac kim loai nang co hai, lam giam chat lugng va gia tri cua din tho, 
thudng quan tarn nh£t la niken va vanadi. Trong ddu tho Bach Ho, ham lugng 
vanadi chi co 0,09 ppm va ham lugng niken cung chi co 2,64 ppm. Trong 
din tho Dai Hung ham lugng vanadi chi co 0,15 ppm va ham lugng niken 
chi co 2,54 ppm. Trong khi do, trong mot so loai din tho tr£n the gidi ham 
lugng cac kim loai nang nay len d£n hang nghin ppm, nhu dau tho cua 
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Venexuela chura d£n 1350 ppm. 

Cac hop chat huru co chura nito trong diu thudc loai chat co hai, gay ngd 
doc nhi£u xuc tac khi che bi£n dau th6, hoSc lam cho san pham kem 6n dinh 
khi ton chura, vi vdy lam giam gia tri cua ddu tho. Trong din tho Bach H<5, 
ham luqng nito chi co 0,04%, trong din th& Dai Hung ham luqng nito cung 
rlt thap, chi co khoang 0,03%. 

Cac chat nhua, asphanten trong diu th6 Viet Nam it, nen khong the su 
dung di san xuat nhua dirong (bitum) hoac than coc co chit luqng va hi£u 
qua kinh t£. Mat khac, khi ch6 bi£n ddu tho bang cac qua trlnh co sir dung 
xuc tac, cac ch£t nhua va asphanten mau chong lam hong xuc tac, hota nua 
nhung ch£t nay co mat trong san phim se lam san phim kem on dinh, lam 
s^m mau, ha th£p chat luqng san pham. Vi v£y khi che bi£n nhftng loai din 
tho chura nhi£u ch£t nhua va asphanten bit bu6c phai xir Iy nguy£n lieu bang 
each chung cit chan kh6ng (truemg horp nguyen li£u cho sail xuat d£u nhem) 
dieu nay gay ton kem va giam hieu qua kinh te. 

Doi vori din tho Bach H<5, ham luqng cac chat nhua va asphanten rit 
thap, chi co 1,97% nhua, 0,77% asphanten, chi so coc conradson 0,86%. 
Trong khi do, 6 trong dau tho Dai Hung, ham luqng cac chat nhua va 
asphanten co cao hon, 7,55% nhua va 2,5% asphanten, chi so coc conradson 
2,50%. Tuy vAy ca hai loai dau th6 Bach Ho va Dai Hung d£u thudc loai dau 
tho chua it cac chat nhua va asphanten. 

Vi vdy dau tho Bach H 6 va Dai Hung duqrc xem la loai dau sach, it luu 
huynh, it kim loai nang, it niter, ft cac ch£t nhua va asphanten n£n chung 
thuoc loai din thd co gia tri cao tr£n thi truong th£ gidfi. Theo nghien cuu 
cua Vi6n dau mo My UOP, can chung cat khi quyen cua d£u tho Bach H 6 va 
Dai Hung di u co thi su dung true ti6p lam nguyen lieu cho qua trinh 
cracking xuc tac ma khong cin xu ly bang chung cat chan khdng rat tdn 
kem, dieu nay co y nghia rit quan trong trong viec giam tdi thidu diu tu cho 
x4y dung cac nha may loc diu. Mat khac cung vi dau thd Viet Nam sach nen 
phan doan FO cua no chura ham lucrng vanadi rat nho, n£n dung lam nguyen 
lieu cho cac 16 cong nghi£p rit thfch hop va khdng gay 6 nhilm moi truemg. 
Tuy nhien ca hai loai din Bach Ho va Dai Hung deu khong the su dung di 
san xuat nhua duemg hoac than coc, neu muon co san pham nay bat buoc 
phai tron vdi cac loai din tho co ham luqng cac chit nhua va asphanten cao. 
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XV.2.3. Diu tho Viet Nam chiifa nhieu hydrocacbon parafinic, dac 
biet chura nhieu hydrocacbon n-parafinic Cio + C 4 « 

Cac hydrocacbon w-parafinic C 10 + C 40 dupe gpi chung la parafin, co rlt 
nhieu trong dau th6 Bach H<5 va Dai Hung. Trong dau th6 Bach H6 ham 
liromg parafin len dd'n 29% con trong dau tho Dai Hung cung ddn 17,8%. 
Tren the gicri, nhung loai dau tho chira tren 6% parafin da thudc loai diu 
nhi£u parafin. Sir co mat parafin vdfi ham lupng rlt cao trong diu th6 da lam 
cho dau th6 Bach Ho va Dai Hung giam hln dp linh dpng o nhiet do thap, 
tham chi ngay ca a nhidt do thudrng. Didm d6ng cua diu th6 Bach H 6 la 33°C 
va dau Dai Hung la 27°C. Do vay da xuat hidn kho khan khi b6c rot, ton 
chua, dac biet khi vain chuyen trong dupng Png din diu khai thac ngam dudi 
day bien, buoc phai cho cac chat phu gia ha di£m d6ng. Mat khac, khi che 
bien, cac parafin nlm trong san phlm cung gay anh hucmg ttfcrng tu, ro nhat 
la cac loai nhien lieu cung clp cho cac xu* lanh. Vi v£y muPn thu dupe san 
pham dat chit lupng y£u clu, phai ap dung cac c6ng nghe va thiet bi chuydn 
biet de loai bo parafin. Ham lupng parafin rlt cao trong dau tho Bach Ho va 
Dai Hung la nhupc diim chinh, anh hudrng den gia ca khi mua ban trdn thi 
trtferng. 

Tuy nhien, xet den phuong didn khac, parafin khdng phai la nhung tap 
chit co hai, parafin Cjo -s- C 20 of dang long la nguydn lidu rlt tot de san xuat 
nhidu hoa chat trung gian quan trong nhu cac rupu beo, axit beo, chat hoa 
deo, dung m6i, dac biet trong san xuat cac chit hoat d6ng bd mSt va chat tay 
rua khong anh hudmg den moi truemg, do co the bi phin huy sinh hoc khi 
nlm trong nude thaL Parafin C 2 o - C 40 of dang rln, dupe sur dung lam didm, 

my phlm, gily sap bao goi thirc phlm, chit each didn, san phlm y td'. Mat 
khac trong khi che bien cac phin nhien lieu phan lvc, didzen hay dau nhdrn, 
do co chua nhidu ^-parafin ndn chung phai dupe loai bdrt d^ bao dam yeu cau 
vp di£m dong cua san phlm. M6t di£m dang chu y la cac parafin rln tap 
trung nhi4u trong phin cln (55%), trong khi do ham lupng asphanten lai 
thlp: chi 0,9% trong can, do vly ma phan can tir diu th6 Viet Nam kh6ng 
thuan Ipi di san xuat bitum. Tuy nhidn ndu chung ta tach het cac parafin rln, 
phin diu con lai co th£ dung lam diu goc pha che dau nhdm loai tot. Nhfing 
s 6 lieu ve dau tho Viet Nam dupe trinh bay a cac bang XV.4, XV.5, XV.6. 
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Bang XV.4. Sy ph£n bo cac n-parafin long trong phan doan s6i th£p 


n-parafin 

% V trong phan doan 

180 + 3S0°C 

200 - 32Q°C 

240 - 350°C 

Cio 

0,817 

0,317 


c„ 

0,985 

0,327 

2,987 

^12 

3,460 

4,448 

6,610 

c 13 

4,482 

5,155 

5,304 

C14 

4,599 

6,104 

6,286 

^15 

4,750 

5,636 

5,844 

^16 

3,736 

4,343 

4,469 

C,7 

3,890 


3,094 

Cl 8 

1,949 

1,237 

1,277 

Cig 

1,296 

0,303 

1 

^20 

0,500 

0,118 


C 21 

0,204 




Being XV. 5. Sit ph£n bo cac n-parafin trong cac phan doan soi cao 


n-parafin 

% V trong phan doan 

300 + 350*0 

350 + 400°C 

400 ■* 450°C 

450 4. 500°C 

1 

2 

3 

4 

5 

C14 

5,0 




C 15 

14,3 




Cl6 

13,3 




C 17 

22,1 




Cia 

15,2 









^20 

5,9 

0,7 

0,1 


C 2 i 

4,3 

3,2 

1,1 


C 22 

3,1 

8,6 

4,0 

2,9 

C 23 

2,3 

15,3 

9,5 

7,6 

C24 

1,5 

16,9 

13,2 

11,8 

^25 

1,4 

16,7 

16,8 

15,6 

^26 

0,5 

13,3 

16,1 

15,5 

^27 

0,5 



11,9 

^28 


6,3 

7,4 

7,8 
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Bang XV.6. Dac d\im d&u thd Viet Nam 
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Tiep theo bang XV. 6. 


1 

2 

3 

Naphta n|ng (95 + 175°C) 

Hfeu suat so vdi dlu th6, % kh.l. 

12,3 

17,1 

Kh6i lirong rifingd 15°C, kg/1 

0,7505 

0,7955 

Lltu huynh, % kh.l. 

0,001 

0,003 

Parafin, % kh.l. 

59,0 

29,5 

Naphten ... 

31,2 

27,5 

Therm... 

9,8 

43,5 

n-parafin... 

33,7 

13,5 

Kerosen (149 + 232°C) 

Hifiu su5t so vdi d3u thd, % kh.l. 

14,35 

14,70 

Kh6i lirong rifing of 15°C, kg/I 

0,7785 

0,8155 

Lltu huynh, % kh.l. 

0,001 

0,007 

D6 axit, mgKOH/g 

0,041 

0,143 

Chifiu cao ngon lira kh6ng kh6i, mm 

35 

17 

Thom, % kh.l. 

13,0 

32,7 

Gasoil (232 + 342°C) 

Hifeu suat so vdi dfiu thd, % kh.l. 

23,05 

27,15 

Khoi lirong fifing b 15°C, kg/I 

0,818 

0,852 

Lltu huynh, % kh.l. 

0,016 

0,068 

06 axit, mgKOH/g 

0,01 

0,21 

Tri s 6 xetan 

47,6 

48,8 


C£c chf ti6u 

D5u Bach H 6 

D5u Dai Hung 

Can 



Khoing nhifit dd, °C 

342 

369 

509 

550 

342 

369 

509 

550 

Hteu suat tr6n d2u thd, % V 

52,35 

46,75 

17,8 

14,2 

39,45 

33,65 

7,0 


Kh<5i lirong rifing 615°C, kg/I 

0,868 

0,872 

0,905 

0,811 

0,878 

0,882 



Luu hujnh, % kh.l. 

0,04 

0,045 

0,065 

0,07 

0,12 

0,12 



SAp, % kh.l. 

49 

50 

47 


54 

55 

38 


Niter, ppm 

590 

640 

1210 

1350 

490 

550 



Asphanten, % kh.(. 

0,05 

0,05 

0,05 

0,05 

0,16 


0,85 

1,1 

06 axit, mg KOH/g 


0,05 







V/Ni, ppm 

2/2 

2/2 

2 12 

2/2 

2/2 

2/2 

2/1 

2/15 

Hop chat no, % Kh.l. 


75 


58 


85 


15 

Hop ch5t thorn, % kh.l. 


21 


15 


9 


53 
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XV.2.4. So sanh dac tinh dau tho the gidri vdi dau tho \\H Nam 

Ditch day se gicfi thieu dac tmh dau tho cua mot s 6 khu virc tren the gicfi 
tUofng ddi dac trtfng nhdt di so sanh vdi dau tho Viet Nam. 

- He dau mo Sahara (Angieri) bao gom d3u cua cac mo El-Agreb, 
Hassi-Messaoud, Essider, Zarzaitinc va Edjelech. He d£u mo nay la loai dau 
nhe, it luu huynh, it parafin rdn, ft asphanten. 

- H6 diu mo V£n£xu£la, la loai diu ning, nhieu ltru huynh, nhieu 
asphanten. 


Bang XV.7. Dac tmh cua d&u mo Sahara 


Dac tinh cua dau th6 

El-Agreb 

Hassi- 

Messaoud 

Essider 

Zarzaitinc 

Edjelech 

Dau tho: 






TJ Irong d ' 5 

0,788 

0,802 

0,838 

0,816 

0,845 

Nhidt d6 d6ng dac, °C 

-48 

-45 

+5 

'30 

-15 

06 nhdt Engler d 20°C 

1,16 

1.12 

2,3 

1,56 

1,96 

Lltu huynh, % TL 

0,11 

0,13 

0,47 

0,04 

0,06 

Asphanten, % TL 

0,11 

0,12 

- 


0,05 

Parafin ran, % TL 

1,85 

1,8 

3,42 




Bang XV. 8 . Cac tmh chat phan doan chinh cua ddu mo Sahara 


Cac chi ti&u 

El-Agreb 

Hassi- 

Messaoud 

Essider 

1 

2 

3 

4 

Xang nhe: 

- Khoang s6i, °C 

o 

o 

1 

un 

o 

C 5 - 100 

C 5 - 85 

■ Hi6u suat, % V 

17,0 

17,2 

6,4 

- TJ trong d\ b 

0,685 

0,680 

0,664 

- Li/u huynh, % TL 

0,0003 

0,0008 

0,011 

- Trj s<5 octan ban dau (nghifcn cuu) 

58 

61 

69,5 

- Trj s6 octan da pha chi (&ghi£n cuu) 

78 

80 

84,5 
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Tiep theo bang XV.8. 


1 

2 

3 

4 

Xang rang: 




• Khoang s6i, °C 

100 + 200 

100 + 180 

85 4 175 

- Hi6u suat, % TL 

29,6 

20 

18,2 

- Ty trong d\ S 

0,764 

0,761 

0,742 

- Liru huynh, % TL 

0,001 

0,0016 

0,028 

- Tri so octan ban dau (nghign cOru) 

56 

39 

50 

- Tri s 6 octan 65 pha chi (nghi6n cCru) 

53 

60 

62,5 

Kerosen: 




- Khoang s6i, °C 

200 260 

180 4. 260 

175 4 250 

- H\6u suat, % V 

13,4 

18,1 

15,0 

- Ty trong 

0,809 

0,808 

0,805 

- NhiSt 66 ddng dac 

-42 

-45 

-47 

■ Ham lixong hydrocacbon thorn, % V 

18 

19 

12,9 

* Chi4u cao ngon lira khdng kh6i, mm 

17 

21 

25 

Gasoil: 




- Khoang sdi, °C 

260 ^ 360 

260 4- 360 


- Hi6u suat, % V 

17,1 

17,7 


-Ty trong c^ 5 

0,849 

0,853 


- Nhigt do dOng dac 

-90,14 

-16 


- Liru huynh, % TL 

- Tri s<5 xetan 

57 

52 


C5n (c6 nhidt 66 sOi nam trOn gasoil): 




- HiOu suat, % V 

20,8 

22,6 


- T9 trong df 

0,920 

0,918 


- BO nhdrt Engier d50°C 

12,7 

11,8 


- NhiOt d6 dOng dac 

+27 

- 


- Asphanten, % TL 

0,76 

0,52 


- Liru huynh, % TL 

0,34 

0,33 
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Tiep theo hang XV .8. 


1 

2 

3 

4 

Dau nhdn: 




- Hieu suat, % V 

19,5 



- Parafin ran, % TL 

9,2 



- Liru huynh, % TL 




Can (c6 nhiet do s6i nam tren dau nhdn): 




- Hieu suat, % V 


3,9 


-Ty trong df 


0,972 


- DonhttEnglerd100°C 


60 


- Nhi&t 66 ddng dac 


+33 


- Asphanten, % TL 


3,75 


- Lt/u huynh, % TL 


0,41 



Bang XV.9. f)&c tinh dau mo Venexu£la 


Dac tmh cua dau th6 
va cac phcin doan 


TiaJuana 

Larosa 

LaguniLLas 

Bachquerc 

Boscan 

1 


3 

4 

5 

6 

7 

Dlutho: 







-Throng 



0,904 


0,923 

0,997 

- Nhi6t d6 d6ng dac 




-9 

-4 

+13 

- D6 nhcfrt Engler 


4,4 (37°C) 

28 (20°C) 

69 (35°C) 

36 (60°C) 


- Luu huynh, % TL 

0,11 

1,63 

1,5 

2,16 

2,7 

5,5 

-Asphanten, % TL 




11,1 

6,4 

16,1 

- Parafin ran, % TL 




2,5 

1 


Cdc phan doan; 







XSng nhe: 







• Kho^ng sdi, °C 



C 5 -100 

C 5 -IOO 

C 5 -IOO 


- T9 trong d\ 5 







- Luu huynh, % TL 





0,02 
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Tiep theo hang XV.9 


1 

2 

3 

4 

5 

6 

7 

Xang nSng: 







- Khoang soi, °C 

100 - 180 

100 - 200 

1 00 4 200 

100 - 221 

100-200 

10-200 

- Hieu suat, % V 

26,0 

14,0 

12,5 

7,4 

3,5 

3,8 

-T£ trong df 


0,780 

0,767 

0,807 

0,796 

0,808 

Kerosen: 







- Khoang s6i, °C 

180 - 260 

200 -260 

200 - 260 

200 + 275 

200 4- 250 

200- 270 

- Hieu su£t, % V 

21,5 

9,0 

9,2 

12,6 

4,6 

5.8 

- Ty trong df 


0,835 

0,833 

0,854 

0,854 

0,858 

-Nhtet (Jo dong dac 





-60 

3,6 

-Hydrocacbon lham 





21 


- Chi4u cao ngon lira 







kh6ng khoi, mm 



18 


17 


- Li/u huynh, % TL 


0,30 

0,30 


0,45 . 


Gasoil: 







- Khoang sdi,°C 

260-360 

260-360 

260 - 360 

177-399 

250 4 371 

275- 360 

- Hieu suat, % V 

16,0 

19,0 

16,8 

31,1 

20,1 

12,6 

-Ty trong d\ 6 


0,888 

0,883 

0,89 

0,910 

0,903 

- NhiSt 66 dong dac 


-45 



-31 


- Lou huynh, % TL 


1 

1,2 

1 

1,53 


-Trjsd xetan 




37 

35 


Can, gasoil: 







- Hi$u su^'t 

13,5 

51,5 

50,0 


70,7 


-Tytrong df 


0,987 

0,985 


1,016 


‘Ddnhdt Engler 





76 (99°C) 


- NhiStdO ddng dac 


+12 





- Asphanten, % TL 





8,6 


-Luu huynh, %TL 


2,45 



3,2 
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Tiep theo hang XV, 9. 


1 

2 

3 

4 

5 

6 

7 

Dau nhdn: 

* Higu sudt, % V 

- Parafin ran, % TL 





32,4 


- Luu huynh, % TL 





2,6 


Can, dau nhdn: 

- Hi6u suat 


17,3 

30,0 

46,9 

38,3 

75,0 

-Tytrpng d\ 5 


1,083 

1,017 

1,018 

1,049 

1,036 

- Asphanten, % TL 





13,7 


-Luu huynh, % TL 



32 


3.8 



- Qua dac tfnh cua ddu tho cua m6t so mo ddu tren th£ gidi nhtf h£ ddu 
mo Sahara (Algifcri), he dau mo Trung D6ng, he dau mo Venexu6la, so voi 
dac tfnh ddu tho Viet Nam, di^n hinh la hai mo ddu Bach H 6 va Dai Hung, ta 
thdy ddu tho Viet Nam thu6c loai: ft luu huynh, ft nhtfa va asphanten, ft nito, 
vanadi va niken, nhieu parafin, thuoc loai trung giCfa ddu nang va ddu nhe. 

Nhung de so sanh, danh gia m6t each tong quat v& chdt litcmg ddu tho 
cua hai mo Bach H 6 va Dai Hung, ngtidi ta da sir dung hai phuong phap de 
so sanh va ph£n loai theo muc dfch sir dung. 

Phircmg phap cua Vifcn V.N.I.LN.P (Lien x6 cu) (bang XV. 10). 

Phircmg phap cua Vi£n khoang san My (bang XV. 11). 

Phircmg phap nay dua vao ty trpng cua hai phdn doan ccf s 6 1 dai di£n 
cho cac phan nhe va dai dien cho cac san phdm nang cua ddu. 

Ph£n doan I: 250 + 275°C Chung cat a 760 mmHg 

Ph^n doan II: 275 - 5 - 300°C chung cdt a 40 mmHg, xem bang XV. 11. 

Theo phuong phap nay, ddu tho dirge chia thanh 9 loai: 


Loai 1: PP 
Loai 2: PT 
Loai 3: TP 
Loai 4: TT 
Loai 5: TN 


Loai 6: NT 
Loai 7: NN 
Loai 8: PN 
Loai 9: NP 
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Being XV’ .10. Ti£u chu&n phan loai dau tho cua Lien X6 cu 


Chi tiSu chat lucng 

X6p loai 

Gia tri gidi han chi tieu chat lugng 

Ham iirang Iltu huynh, % TL 

Loai 1 



Loai 2 

0,51 - 2,00 


Loai 3 

> 2,00 

Tong lugng chung cat co nhi$t dd sdi 

Kilu 1 

>55 

den 350°C 

Kilu 2 

44,90 + 54,90 


Ki£u 3 

<45 

Ti£m nang dau nhcm (c6 chi s6 nhdt 

Nh6m 1 

> 25,00 (45,00) 

VI = 90), %TL theo dau 

Nh6m 2 

15,0 24,9 (30 *■ 44,9) 


Nhom 3 

< 15,0 (30,0) 

Chi s6 nhdt cua dau nhcm 

Phan nhom 1 

>95 


Phan nhdm 2 

90 4-95 


Phan nh6m 3 

' < 85 

Tong lugng parafin, % TL trong dau 

ft parafin 

< 1,5 


trung parafin 

1,51 - 6,00 


nhieu parafin 

>6,00 


Bang XV. 11. Tifcu chu^n ph&n loai d£u tho cua Vi£n khoang san My 


0ac diem dau 

Ky hidu 

T9 trong 

,60° F 
d Uf 

Phan doan 1 

Phan doan II 

Parafin 

P 

<0,825 

< 0,876 

Trung gian 

T 


0,876 4- 0,943 

Naphten 

N 


> 0,943 


Theo each phan chia tren thi: 

• D3u tho Bach Ho thude loai 1/3 (theo bang xep loai Li&n X6 cu) 

va thuoc loai 2/9 (theo bang xep loai cua My). 

• Dau th6 Dai Hung thude loai 1/3 (theo bang x£p loai Lien X6 cu) 

va thude loai 5/9 (theo bang xep loai cua My). 
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Nhu vay niu so sanh diu th6 cua mo Bach Ho vcri diu tho cua cac mo 
diu tren the gicri thi dau tho cua mo Bach Ho la loai diu co gfa tri cao tren 
thi trucmg diu mo (co vi tri 1 hoac 2 trong cac bang phan loai). Rieng doi 
vcri diu tho Dai Hung thi can phai nghien ciru tiep d^ co the x£p loai mot 
each chinh xac. 

XV.3. KHA NANG SAN XUAT NHlftN LIEU VA C6NG NGHIEP 
T6NG HOP HOA DAU DI TlJ DAU MO VIET NAM 

Tir dau mo, bang cac qua trinh chi bien hoa hoc co the tao ra hang loat 
cac sail pham quy gia nhir. 

Cac sun pham nang lirqng: Nhtrng san phim nay dugc sir dung de lam 
chat dot va nhi£n lieu dong co nhir: dau hoa, dau FO, xang, diu diezen, 
diu cho may bay phan lire. 

Cac san pham phi nang liiqng\ Nhung san phim nay khong sir dung nhir 
mot dang nang lugng ma dirge sir dung vao cac muc dich khac nhu diu nhem, 
mo boi trem, nhira duong (bitum). 

Cac san pham hod hoc : Nhung ban thanh phim thuoc loai cac hoa chit 
trung gian nhu axit, rugu, aldehit, xeton... va cac thanh pham hoa hoc cung 
ca'p cho san xuat hoic ti£u dung, nhu cac loai chat deo, cao su, sgi hoa hoc, 
phan bon, cac chit hoat dong be mat, thuoc nhu6m v.v„. 

Noi chung, phin diu khi dung de san xu£t cac san phim nang lugng 
chiem ty \6 cao: tren 90% san lugng diu khai thac dugc tr£n thi gidi; trong 
khi do, phan dau khi danh cho san xuit cac sail pham hoa hoc chi chiem 5 
den 6%, nhung da cung cap den 90% cac san phim huu ccr phuc vu dcri song. 

XV.3.1, Kha nang san xuit nhien lieu 

Diu thd Bach Ho va Dai Hiing thuoc loai dau nhe, dau sach, diu 
parafinic cho n£n cac phan doan cua diu th6 Bach Ho va Dai Hung rit thich 
hgp d& san xuit cac loai nhien lieu cho dong co. 

1. Ph£n doan naphta la phan doan quan trong nbat cua diu th6. Trong 
diu thd Dai Hung, t6ng ham lugng naphten va aromat la 65,5% TL, vdi tri s 6 
octan RON = 61,95; trong khi do dau th6 Bach H 6 tong lugng (A + N) chi co 
37,07% TL, vcri tri sd octan RON - 45. Nhu vay, diu th6 Bach H6 co chit 
lugng kem hon chit lugng diu tho Dai Hung khi sir dung phan doan nay lam 
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nguyfin it£u cho qua trinh reforming xuc tac d£ san xudt xang chdt lupng 
cao, cung nhu de san xuat BTX lam nguy£n li£u cho cdng nghidp hoa dau. 
Tuy vay, phan doan naphta cua ca hai loai d^u tho deu dat yeu cau chat 
lupng lam nguyen lieu cho qua trinh reforming xuc tac va de san xuat xang 
chat lircmg cao nhd ham lupng luu huynh trong phan doan rat thap (dircri 
0,001% TL). 

2. Doi vdri phan doan jet/kero, c^hai loai dau tho Bach Ho va Dai Hung 
deu co chat lupng cao tr£n phuang dien dung de san xuat dau hoa lam nhien 
lieu dan dung va sinh hoat, vi chi£u cao ngon lira khong khoi dai: 30 mm doi 
vdi dau Bach Ho va 20 mm doi vdi dau Dai Hung. Tuy nhien, tren phuong 
di£n sir dung lam nguyen lieu che tao nhi6n li£u cho may bay phan luc thi 
phan doan nay cua dau Bach Ho khong thu&n lpi bang din tho Dai Hung vi 
diem ket tinh cao: -39°C doi vdi dau Bach Ho va -47°C doi vdi dau tho Dai 
Hung, trong khi yeu cau cua nhi6n li6u phan lire khong ducrc cao hon -47°C. 
Muon che tao nhien li6u cho may bay phan luc, buoc phai ap dung cong 
nghe tach parafin ra khoi phin doan va san pham. 

3. Doi vdi ph^n doan gasoil nhe, ca hai loai diu tho Bach Ho va Dai 
Hung d£u co chat lupng rat cao tren phirong dien sit dung de san xuat nhien 
li£u cho dong co diezen toe d6 nhanh, the hi£n d tri so xetan cao: 65,85 dot 
vdi diu thd Bach Ho va 47 d6i vdi diu th6 Dai Hung; trong khi yeu cau cho 
nhien lidu dong cor.diezen chi cin tri so xetan la 45. Cung nhu the hien d 
ham lupng luu huynh va ham lupng c 6c conradson rat thap. Tuy v£y, van de 
tach parafin de ha diem d6ng ciia ph5n doan va san pham nay de dat y£u ciu 
cua nhidn lieu diezen cung bit bupc dat ra cho ca hai loai din thd Bach Ho 
va Dai Hiing. Mat khac parafin long thu dupe trong qua trinh tach ra khoi 
phan doan va san phim la nguyen lieu rit t6t cho sail xuat cac chat hoat 
d6ng b£ mat vi cac fl-parafin phan b6 trong phan doan nay, tap trung nhieu 
nhat vao C\$ + C 18 . 

4. Phan doan gasoil ning (chAn khong) cua hai loai diu tho Bach Hd va 
Dai Hung deu la nguyen lidu t6t cho qua trinh cracking xuc tac, cung nhu 
qua trinh san xuat diu nhdn gdc, nher ham lupng cac chit giy doc xuc tac rat 
thap, nhu luu huynh, niter, kim loai nang, ede conradson va ham lupng 
parafin cao. Mat khac, phan doan gasoil chan khong va can chung cat cua ca 
hai loai diu thd diu la nguyen lieu tot di san xuit dau nhcrn gdc co chi s6 
nhdt cao, vdi dilu ki£n phai dua vao cong ngh£ loai bo sap (dewaxing), trong 
trudng hop do, se thu dupe sap la mot san phim co gia tri. 
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5. Phan can chifng cat khf quyen cua ca hai loai ddu tho den co dac 
trung chung la ham lirgng sap cao, ham lirgng liru huyuh, kim loai nang, coc 
conradson thap, tuy v&y can chung cat khi quyen ciia d£u tho Bach Ho co 
chat lucrng cao dang k£ so vdri dau tho Dai Hung. Tren phucrng dien sir dung 
la nhien lieu dot 16 FO (Fuel Oil), phdn can cua ca hai loai dau tho nay deu 
rat ly tudng vi ham lirgng liru huynh rat thap, dudi xa mite yeu cau la 0,5% 
TL (can dau Bach Ho la 0,05% va can dau tho Dai Hung la 0,14% TL), d6ng 
thoi khong hi nguy ca lam thung 16 do ham lirgng vanadi rat thap. Tuy nhien, 
vi ham lirgng parafin cao da lam cho diem ddrig cua ca hai loai dau tho nay 
deu cao, ngay ca a nhiet dd binh thudng da dong cirng, vi vay phai co bien 
phap ham nong trade khi su dung. Tren thi trudng th£ gidi, can dau tho Viet 
Nam dirge goi la LSWR (Low Sulfur Wax Residue) co gia tri rat cao hien 
nay vl nhung dac tfnh noi tren. 

XV.3.2. Cac san pham cua nganh tong hop hoa dau di tir dau mo 

Cac san pham hoa hoc dugc tong hop tir dSu khi con dirge goi la cac sail 
pham hoa dau. Cac san pham nay vo ciing da dang va phong phu, chiein den 
90% cac sail pham huu co ma con ngtrdi co the san xuat dirge. 

Nguon nguyen lieu di san xuat ra cac san pham hoa dau la khi thien 
nhien, khi hoa long, phan doan xang tho (naphta), tham chi con co thd su 
dung ca phan doan can hoac su dung toan bo dau tho. Tuy nhien phan doan 
cang nhe, edng nghe che bien cang ft phirc tap, do chon loc cang cao, hieu 
qua kinh te cang Ion. Chmh vi vay, tren the gidi de san xuat cac san phim 
hoa ddu, pho bien nhat va kinh 1 6 nh£t hien nay deu dira vao khi hydrocacbon 
(khi thien nhien va khf d6ng hanh) va cac phAn doan nhe cua ddu tho (phan 
doan xang tho hay naphta). 

Trade tien, ta xem xet llnh vuc Ung dung ciia khi. Tir khi thien nhien cua 
Viet Nam, co the san xuat ra khf hoa long LPG, LNG, tir do san xudt ra dien 
nang. Ngoai ra, co the san xuat ra khf tong hgp, la nguyen lieu ban ddu de d\£u 
che ra dau tong hop, metanol, phan dam va cac san ph&m khac (hinh XV. 1). 

Phaong hadrng sir dung cac san pham cua nha may loc dau cho cong 
nghiep co the tdng hgp hoa dau co the chia thanh hai cum: 

a) Cum san .xuat olefin 

Nhu ciw v4 polyolefin 6 Viet Nam du kien se tang trirdng manh de dap 
Ung vdi nen cong nghiep san xuftt vat lieu xay dung va bao bi. Olefin va san 
pham co the thu dugc tir phan xudng cracking xuc tac cua nha may loc dCm. 
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Hien nay dang co xu hirdng toi da hoa san xuat olefin nhe tir cracking xuc 
tac va nhd do thu dircfc propylen vdrj hien su£t cao. 

b) Cum san xuat aromat 

Cum san xuat nay thuerng dirge thiet ke de san xuat cac san pham sau: 
Benzen, toluen, o-xylen, w-xylen va /)-xylen; trong do benzen va />-xylen co 
nhu cau nhi 6 u nhat. Thi trudng chinh cho cac san pham nay la: 

• /i-xylen la nguyen lieu quan trong d& san xuat terephtalic axit (PTA), 
la hoa chat trung gian de san xu&'t sgi polyeste (PET). 

• 0 -xylen dugc dung de san xuat anhydric phtalic roi sau do san xu£t ra 
hat nhua polyeste va cac tac nh&n hoa deo. 

• Benzen la hoa chat co ban de san xu£t ra mot so sail phim quan trong 
nhu etylbenzen, xyclohexan, camen, phenol, nitrobenzen v.v... 

Du doan nam 2010 nhu c£u ve 71 -xylen ldn toi 250 nghin t£n/nam. 



Hinh XV. 1. Cac kh3 nang irng dung ciia khi thien nhien cua Vifet Nam 

* Naphta dirge xem la ph&n doan co gia tri cao nhat cua dau tho va co 
nhu cau rat lorn tren thj truong, do vira diing de sail xuat xang, vCra dung de 
san xuat ra cac san ph£m hoa dau, d£ phuc vu cho ddi song con ngudi va hdu 
het moi Unit vuc hoat dong cua nin kinh te quoc dan. 

Tir phan /?-parafin co phan tir luong ldn tach ra tir phan doan nang co th 6 
sir dung lam nguyen lieu de san xuat nen, sap, chat tay rira tong hop, thuoc 
nhudm v.v... 

Nhu vay san pham ciia nha may loc dau se dap ung dugc hau het cac 
llnh vuc tong hop hoa dau, gop phan md ra mot ky nguyen moi v4 cong 
nghiep dau khi cua nude nha. 
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XV.4. DINH HIKING CONG NGH$ CH£ BI^N DAU TH6 VI$T NAM 

XV.4,1, Xu hiring anh hiring den six lira chon cong nghe 

Ngly nay, nglnh cdng nghe loc hoi diu dang chiu rit nhi 6 u clc y£u 16 
tac d 6 ng de'n xu hudng phlt tridn cua cdng nghe. Su lua chon phtrcrng phap 
ch£ bien nao d 6 phai tmh toan mdt clch toln dien clc y£u 1 6 Inh hiring thi 
mdi co hieu qua cao. Co r£t nhi 6 u tic ddng, d day chi dira ra cac mdt s<5 tic 
ddng chii y£u: 

* Tieu chuan ve mdi trudng tren the gidi ngdy cang khat khe 

-Y 6 u ciu xlng c 6 tri s<5 octan cao, khdng sir dung phu gia chi, thanh 
phin benzen phai nho hon 1 %. 

- Nhien lieu diezen phai co ham lupng luu huynh thip, nho hon 0,05% ; 
tri s<5 xetan 16n hon 45. 

* Su thay doi ccf cdu ve san pham loc dau 

- Nhu ciu san phim nhe tang len (LPG, xing, nhien lieu phan luc, nhien 
lieu die 2 en). 

- Nhu ciu v6 nhien lieu dtft 16 (FO) giam do dir thira, do ngu 6 n khi thien 
nhien ngly cang nhi 6 u co the thay the nhien lieu nly. 

- Clc san phim hoa diu cung ngly clng cin nhi£u v£ s 6 lupng vl chit 
lupng. 

* Su bien doi ve thi trUdng 

- Thi trudng diu mo ngay cang mo rdng do su canh tranh, do v&y sir 
chenh lech gil giua cac noi se giam di. 

- Clc nha mly ch£ bieh dlu lac hlu mlt din, thay vlo d 6 11 clc nha mly 
hien dai, hieu qua ch£ bi£n se ting len. 

XV,4,1. Dinh hiring che biefn dlu th6 Viet Nam 

Tir cac tac ddng tren, din d£n quan diim va phuong phap che' bien diu 
th 6 cua nude ta cung thay d 6 i. Diu th 6 Bach hd vl Dai hung thuoc loai dlu 
ngot nhe, rlt sach, ham lupng luu huynh cue thlp, loai hie'm tren the' gidi, 
him lupng nhua vl asphanten thlp, kim loai nlng nhu V, Ni rlt thlp. Tuy 
nhien 11 loai diu nhidu parafin rin (sip), cd nhiet dd ddng die cao nen kho 
khin trong vin d£ bde rdt vln chuy^n, 11 m anh huong de'n mdt s<5 chi tieu 
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cua san ph^m, nh&t la nhi&n lieu diezen v& nhien li£u phan lire nhir chi tieu 
ve di£m dAng dec. 

Vdri cic dSc didm nhu tren, d£u th6 Viet Nam n£u che' bie'n nflng, goi la 
hydroskiming (la qua trinh chi bao g6m chung c£t khi quy£n, phan doan 
naphta dircrc xir ly bang hydro sau d6 qua qua trinh reforming xuc lie di san 
xua't xang 6t6), lucrng can con lai de'n 51,78% KL. Con n£u thuc hi£n qu A 
trinh ch£ bie'n sau (U qu£ trinh sau chung dt bao g6m c6ng nghe cracking 
xuc t£c hien dai (FCC), ede hoi, hydrocracking, cracking xtic tac can true 
ti£p RFCC) thi can c6n lai chi d£n 6,44% KL). Co th£ so s£nh k£t qua cua 
c£c qua trinh che' bie'n 6 bang sau: 


Bang XV. 12. So sanh hieu suat san phdm che bi£n cua d£u tho Viet Nam 


TT 

Ten sdn pham 

Ch 6 bidn nftng 
hydroskiming 

Chfe bifen sfeu 
Hydrocracking 

Che bi£n sau 

RFCC 

1 

Nhien lifeu kh( C,-C,, %KL 

0,15 

0.17 

1,40 

2 

LPG, %KL 

1,22 

2,35 

6,61 

3 

Xang 6 td, %KL 

15,69 

19,33 

33,13 

4 

Nhien lieu ph3n luc, %KL 

3,85 

20,91 

3,92 

5 

D5u hoi den dung, %KL 

0 

0 

0 

6 

Nhifen lifeu diezen DO, 

%KL 

27,30 

43,65 

48,50 

7 

Nhifen lifeu dfet Id FO, %KL 

51,78 

13,59 

6,44 


Tir su so s£nh tr6n cho they, diu th6 Viet Nam n£n thuc hien qua trinh 
che' bi£n sau. Mat khde, d£ phat huy uu didm cua dau ngqt nhe, nhi£u parafin 
cua nude ta thi trong tirong lai, co th£ pha trOn diu Bach H 6 vk Dai Hung vdi 
din chua. H6n hop din chua-ngot lam giam chi phi diu vao se tang hieu qua 
khi che bie'n, vi din chua co gii. th^nh re han din ngot nhe. Khi pha tr6n, se 
dung hoa duqc ede y£u t6 mi vin dam bao chdt luqng san phim yeu c£u, lai 
co nguyen lieu d6 san xu£t bitum nhua dufrng. 


257 













PHD LUC 


DON VI DO NHIET D0 

Dom vi do nhiet do la do. Tuy thuoc do Idn ciia do, vj trf ciia diem khong 
v.v... ngirdi ta dung cac thang nhiet do khac nhau: Thang nhiet dong lire hay 
thang Kelvin (°K), thang Celsius (°C), thang Reaumur (°R), thang Farenheit 
(°F) v.v... Trong h t SI, ngucri ta Uy thang °K, trong thang thirc dung qude t£ 
ducrc edng nhftn nam 1948 ngudi ta ky hi£u bang °C. 

Cac thang co °K va °C deu la thang bach phan, trong do quang nhiet dd 
chmh (giOa nhiet do nong chay cua nude da va nhiet do soi cua nude) la 100 do. 
1°K = 1°C (do). 

0°K la khdng dd tuyat ddi, con 0°C la nhiat dd nong chay cua nude da. 

Nhiet do trong thang nhiet dong luc (°K) dtfdc ky hieu bdng chiJ T, trong 
cac thang khac bang chuf t. 



°C 

°R 

°F 

°K 

Nhi6t (36 s6i cua ni/6c (1) 

100 

80 

212 

373,15 

Nhi6t 66 n6ng ch3y cua nude 6k (1) 

0 

0 

32 

273,15 

Kh6ng do trong thang Farenheit 

-17,8 

-14,2 

0 

255,4 

Kh6ng d6 tuy6t dtfi 

-273,15 

-218,56 

-459,76 

0 


Quart he gid trf gii7a cue thang nhiet do khac nhau nhu sau: 

1 °C = 0,8 °R = 1,8 °F =\°K 1 °F = 0,556 °C = 0,445°F = 0,55 6°C 

\°R= 1,25°C = 2,25°F = \ ,25°K 1 °K = 1°C = 0,8°F = 1,8°F 

Cong thuc firth doi nhiet do giuta cac thang nhu sau: 


D<3i °C thanh °R, °F va °K: 

n °C= |n°rt = 


9 ^ 

4 n + 32 
4 


°F - (n + 273,15) °K 


(1) fl ap suat thiforng (760 mmHg). 
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Doi °R thanh °C, a F va °K: 

n°R = |n °C - ^|n + 32 j °F = ^|n + 273,15^ °K 

D6i a F thanh °C, °R va °K: 

n°F = |(n-32)°C= | (n - 32) °R = |(n-32) + 273,15j °K 
Deli °K thanh °C, °R va °F: 

n°K =(n- 273,L5)°C = | (n - 273,15) = |(n - 273,15) + 32 °F 

G/?/ r/ii/: n - ciing mot so a v£ trai va vd phai cua m6i dAng thirc- 

BON VI Ll/C 

Dan vi lire (P) truyen cho m6t dan vi khoi luang (m) mot gia toe bAng 
mot don vi d6 dai (1) chia cho blnh phuang cua don vi thori gian (s) 


s' 


Niuten (N) 

1 kg.mfs 2 

Dyn (dyn) 

1 g.cmls 2 

KilOgam lac (kG) 

1 Fg.9,80665 mis 2 

Gam lac (G) 

1 g.9,80665 mis 2 

1 

10 5 

0,101972 

101,972 

nr 5 

1 

1,01972.10“ 6 

1,01972.10- 3 

9,80665 

980,665 

1 

1000 

0,980665.10 -2 

980,665 

0,001 

1 


Ghi chu: 1 pound lire (Ibf) = 4,44822 N. 

DON VI CONG 


Dan vi cong sinh ra bai m6t dan vi lure khi chuyen ddi diem dat ciia no 
mot dan vi do dai theo phnang cua lire do. 
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Ec 

(ec) 



Ghi chu: 

1 . Khi dan no tir the tich V j den th4 rich V 2 tai mot ap suat p khong dcvi, thufc hien 
mot c 6 ng A - p(V 2 - V t ). Trong sach bao con gap don vi do cong do la 
lit.atmdtphe ( l.atm ); 1 l.atm = 101.33 J = 0,10133 kJ = 10 3 cm 3 .1,0133.10 6 
dyntcnr = 1,0133.10 9 ec = 10,333 I'G.m = 0,0282 W/i = 2,82.10“ 5 W/j = 24,2 

cal. 

2. Con gap don vi do cong 1 ma luc gid = 2650 J = 2,7.10 s kG.m = 0,736 JfcW/i = 
633 Aco/. 

3. Doi voi kilogam (lire).met ngtieri ta di nghi dung ponder (p); 
1 ponder = 9,80665 kg.nrjs 2 = 9,80665 N.m\ l kilopondo (kp) = 9806,65 N.m. 

DON VI CONG SUAT 

Dan vi c6ng suat la c6ng suat cua mot dan vi c6ng san ra trong mot dan 
vi thefi gian. 
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Ghi chu: 

L Mot ma lire hay con goi la ngira dupe ky hi&u la HP. Mot ma luc b Anh va My 
dupe ky hieu la h.p va bdng 745,7 W = 76,05 kG.mjs = 1,014 HP = 10,7 
keal/ph. 

2. 1 foot-pound (lire) (ft-lbf)/s = 1,3558 W = 0,3238 cal/s = 0,77 BTU/ph = 
0,00182 h.p. 

BTU la don vi nhiet cua Anh, 1 BTU = 2,930.10“ 4 kWh = 0,2930 Wh = 
0,252 kcal = 1055 J = 107,56 kG.m. 


DON VI AP SUAT 

Dom vi ap suat la ap sudt tren mot dcm vi hi mat, do tac dung cua m6t 
trong tai bang mot don vi luc ph£n bo deu khip tren no. 


Niuton trOn 
met vudng 
(1 N.m 1 ) 

Bar (b) 
(10 5 Nlm 2 ) 

Milimet 
thu£ ngdn 
(mmHg) 
(0 C C) 

Milimet 

nude 

(mmH 2 0) 

<4°C) 

Mdt nude 
(mH 2 0) 

(4°C) 

kGicm 2 
atmotphe 
ky thuat (dt) 

Apsudt 
chuan hay 
dp suat vat 
ly (atm) 

1 

10- 5 

0,0075 

0,10197 

10197 

1.0197.10" 5 

9.87.10 -6 

10 5 

1 

750,06 

10197 

10,197 

1,0197 

0,987 

133,322 

133.22.10 -16 

1 

13,595 

0,013595 

0,00136 

0,001316 

9,80665 

98,0665.10 -6 

0,07356 

1 

0,001 

10“ 4 

9,678.10 -4 

9806,65 

98066,5.10^ 

73,56 

1000 

1 

0,1 

9,678.10 -2 

98066,5 

980665.1 O’ 8 

735,56 

10000 

10 

1 

0,9678 

101325 

1,01325 

760 

10332 

10,332 

1,0332 

1 


Ghi chii: 

1. Ap suat chu&n la ap suat cua mOt c6t thuy ngeLn cao 760 mm tinh tif day 
ndm ngang cua cot v6i trong luomg rieng cua thuy ngdn 13,5950 kg/cm 1 
va gia toe chudn cua su rcri tu do 980,665 cm/s 1 . 

2. p = p a - p b ; p la ap suit du; p a - ap su£t tuyet doi; p b la dp sudt khi quyen 
(do dupe bdng ap ke) p a > p b . Khi do ap sudt du p bdng atmdtphe ky thuAt, 
d6i khi atmotphe duac ky hi£u la at, (p h = p b - p a ; p h la dp suat chan 
khong, p a < p b ) . 

Atmotphe ky thudt at; 1 at = 1 kG/ctrr - 0,980665 bar = 735,56 mmHg 
= 9,81.104 N/m 2 = 1 m~ [ .kg.s’ 2 = 10 mH 2 0. 

3. Ap suat chuan la ap sudt tuv6t doi bang 1 atm ; con goi la atmophe chuin 
(hay atmOtphe vdt ly); 


261 






1 atm = 1,01325 bar = 1,0332 at = 760 mmHg = 10,33 mH 2 0. 

4. Con gap don vi ap suat bar; 

I bar = 1 dyn/cm 2 = 0,1 W/w 2 = 750 wwWg 6 0°C. 

5. Con g^p don vi torcr; 

1 torr ~ 1 mmHg - 0,1 cm . 13,596 g/cm 3 .981 cm/s 2 = 1333,2 bar. 

6 . Con gap don vi ap su£t pascan (Pa); 

l Pa - 10 dyn/cm 2 = 0,0075 mmHg - 1 N/m 2 ; 

1 MPa = 10 6 Pa = 10,197 kG/cm 2 

7. Ap suat khi quy^n or ngang mat biin la 1 atm = 760 mmHg = 10,33 mH^O. 

DON VI DO NH0T 

D6 nhort d6ng luc \l (theo thuat ngu trade kia la dd nhdt tuyet doi r|) tinh 
bAng N.s/m 2 

1 N.s/m 2 ~ 1 kg/ms (vi trong h6 SI: 1 N = 1 kg.m/s 2 ) 

Thtfcmg gap don vi do la poaz a (P): 

1 poazo = 0,1 N.s/m 2 = 1 dyn.sfcm 2 ~ 1 g/cm.s 
Do nhort cua nude a 20,2°C bAng 1 cP (centipoazo) = 0,01 P (poazo) = 
1 mPa.s 

D6 nhort ddng hoc v la ty s 6 giCra do nhort dong lire cua chAt long va ty trong 
cua no (v = ji/p) dtfcrc tinh bAng m 2 /s. Don vj thong dung cua d6 nhdt 
d6ng hoc la stdc (St), 1 St = 1 cm 2 /s = 10 -4 m 2 /s = 100 cSt (centistoc). 

Dd nhdt ty dd'i la ty sd gitfa dd nhdt cua chat long va dd nhort cua chat long 
chu£n (thtfdng la mrdc) 6 ciing nhiet do hoac c t 0°C (he so nhdt cua nude dr 
0°C la 1,79 cP, d 20°C la 1,002 cP. 

Ghi chu: 

1) Trong m6t s6 nganh ky thuat ngubi ta gpi do nhdt ty dfi'i la do nhcrt rieng 

2) Trong sach bao con gap thuAt ngur dd nhdt ridng (t] r ) 

T| r = Hi d - 1 nu- dp nhdt ty d6i; n , d =ii-£L 

"Pi 

1 1 * pi — thefi gian chay va ty trong cua chit nghi£n ctfu. 
t 2 , p 2 - thcri gian chay va ty trong cua chat chuAn. 

Do nhdt cung tinh bAng cac don vi ky thuat, thur nguydn cua chung la 
kG.s/m 2 , don vi ky thuAt cua dd nhdt - 1 kG.s/mr = 98,1 P; 1 P - 0,0102 
don vi ky thuAt. 
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Dai lupng iighich dao cua dp nhdt goi la do luu (thucrng tinh bang poaza 
nghich dap) ky hieu la 1 /ji ; 

1 poaza nghich dao =10 m 2 /N.s =10 m.s/kg. 

Trong ky thuat ngudi ta dung r 6 ng rai nhdt k£ Engle de xac dinh do nhdt quy 
udc, tinh b^ng do Engle ( °E). S6 66 Engle la ty s 6 giua thdi gian chay 
(bang gi^y) cua 200 ml ch<lt khao sat va thdi gian chay (bing gi&y) cua 
200 ml nude d 20°C . 

Cach ghi: : chtf sd d tr£n ghi nhiet do khi xac dinh then gian chay cua 

chat long khao sat; chu: s 6 b dudi chi nhiet dp cua nude khi do. 

- Tuong quan gifla °E va do nhdt ja (hay r\) tinh bang poaza: 

p = [0JD731E - (0,63/E)], p trong do p la khdi lirpng ridng, g/cm 3 . 

- Tuomg quan giua °E va do nhdt dong v, tinh bing enr/s: 

v = 0,073 \E- (0,631 IE) 


°E 

1 

2 

3 

4 

5 

7,5 

V 

0,0100 

0,1147 

0,1983 

0,2766 

0,3529 

0,5398 

°E 

10 

15 

20 


40 

50 

V 

0,7247 

1,0928 

1,4588 



3,6537 


DOI TY TRONG d\ CUA CHAT LONG \i d\ 

Trong cac sach tra curu, ngudi ta thudng ghi ty trong cua ch£t long dpi 
vdi nude d 4°C (^ 4 ). Vi v&y trong nhung trudng hop ma ty trong cua ch£t 
long (d) dupe xac dinh d nhipt dp (f) gidng nhi£t d 6 cho trong bang tra ctiu, 
con dung cu dung de xac dinh d lai cho gia tri d[ (vi du d ^, d^f , v.v...) 

thi edn chuy^n d\ ve d\. 

Chuy^n d\ v& d\ theo cong thuc sau: 

d\ = d\ - d\ (1 - D) 

D - ty trong cua nude d nhiet do t 
Vi du, ta co d ^ = 1,2160 thi doi thanh: 

d\ = 1,2160- 12160 x 0,0018 = 1,2160-0,0022= 1,2138 
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t°c 

1 - D 

t° C 

1 -D 

fC 

1 -D 

t° c 

1 - D 

0 

0,00013 

13 

0,00060 

17,6 

0,0013 

22 

0,0022 

4 

0,00000 

14 

0,00073 

18 

0,0014 

23 

0,0024 

10 

0,00027 

15 

0,00087 

19 

0,0016 

24 

0,0027 

11 

0,00037 

15,6 

0,00097 

20 

0,0018 

25 

0,0029 

12 

0,00048 

16 

0,0010 

21 

0,0020 

30 

0,0044 

12,5 

0,00054 

17 

0,00127 






QUAN HE GIUA DON VI ANH VA DON VI HE MET 

Dan vi do do dai 

1 mile (doc la mailer, ky hidu la mile) = 1760 yard = 1,609 km\ 

1 nautical mile (doc la noticorn mailor) = 1,853 km 
1 yard (doc la yadcr, ky hieu yd.) = 3 foot (fut, ft.) = 36 inch (inhsa, in.) 
1 yard = 0,9144 m\ 1 foot = 30,48 cm\ 1 inch = 25,400 mm. 

Dan vi do he mat 

1 square mile (sque mailer, sq. mile) = 640 acre = 258,99 ha 
1 acre (Aycror, A) - 4840 square yard = 0,4047 ha 
1 square yard (sq. yd.) - 9 square foot - 0,8361 m~ 

1 square inch (sq. in.) = 6,42 cm 2 

Dan vi do the tick 

1 cubic yard (kiubic yadcr, cu. yd.) = 27 cubic foot = 0,7646 m 3 
1 cubic foot (cu. ft.) = 1728 cubic inch = 0,02832 n? 

1 cubic inch (cu. in.) = 16,387 cm 3 

Dan vi do dung tick chat long 

1 gallon (galom, gal.) = 4 quart (cuotor, qt.) = 8 pint (painter, pt.) 

1 barrel (berem, bbl.) (My) = 31,5 gallon = 1,59 l 

(Anh) 1 gallon = 4,546 /; 1 quart = 1,136/; 1 pint = 0,586 l 

(My) 1 gallon = 3,785 /; 1 quart = 0,946 /; 1 pint = 0,473 / 
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